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From the Medical Service, 


IN an earlier communication (Selzer 
et al“*) a study of the reliability of 
the criteria for the electrocardiogr: iphic 
diagnosis of left ventricular hyper- 
trophy was presented. It was shown, 
by examining pathological findings in 
cases with ‘electroc ardiographic evi- 
dence of left ventricular hypertrophy, 
that a certain number of false- positive 
diagnoses can occur. Pursuing further 
the correlation of electrocardiogr: iphic 
liagnosis with postmortem findings, an 
investigation of electroc: ardiograms in 
cases with pathologically demonstrated 

left’ ventricular hypertrophy Was un- 
lertaken. The study was thus organ- 

zed using a reverse approach to the 
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VETERANS ADMINISTRATION HOSPITAL 
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earlier one, and, in the course of it, 
it became obvious that the material 
could be profitably broadened to in- 
clude as well cases of right ventricu- 
lar hypertrophy and those with hy- 
pertrophy of both ventricles. The study 
also did not limit the series to “pure” 
ventricular hypertrophy, including 
within it all consecutive cases having 
an increased weight of the heart, re- 
gardless of whether or not complicat- 
ing factors, such as coronary artery dis- 
ease and myocardial infarction were 
present. The study centered around 
two principal questions: (a) how often 
is left or right ventricular hypertrophy 
present anatomically but not evident 


*Supported by a grant from the San Mateo County Heart Association. 
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electrocardiographically and, (b), how 
reliably can hypertrophy of both ven- 
tricles be recognized? 


Material and Methods. The study was 
based on an analysis of routine electrocardio- 
grams from the files of the electrocardio- 
graphic laboratory and necropsy protocols 
from the department of pathological anatomy 
of the Veterans Administration Hospital. The 
basic material consisted of necropsied cases 
with an electrocardiographic record recorded 
during the patient’s terminal admission. Elec- 
trocardiographic tracings were taken with 
the Cambridge photographic string galva- 
nometer and, more recently, with the Sanborn 
or Burdick direct writing electrocardiograph. 
Conventional paper speed (25 mm. per 
second ) and sensitivity (1 mv. per cm.) were 
used throughout, and all records consisted of 
3 standard bipolar extremity leads, 3 unipolar 
extremity leads, and 6 unipolar precordial 
V-leads. Necropsies were performed with a 
uniform technique, the gross examination of 
the heart being carried out ‘according to 
recommendations of Saphir!®. The hearts 
were weighed after postmortem clots and 
great vessels had been removed. 

The first step in organizing the study was 
to set up pathological criteria for the selec- 
tion of cases. Since the study dealt with path- 
ologically demonstrated cardiac hypertrophy, 
it was necessary to establish an arbitrary level 
at which hypertrophy of the heart was con- 
sidered certain. Heart weight of 400 gm. 
was selected as such a dividing line, with 
hearts weighing more than this figure accepted 
as showing cardiac hypertrophy. The study 
was based on 500 consecutive cases in which 
the patient’s heart weighed more than 400 
gm., and in which an electrocardiogram was 
taken during the final hospitalization. The 
last electrocardiographic tracings of each pa- 
tient were reviewed and reclassified by the 
authors in order to be placed arbitrarily in one 
of the following categories: (a) pure left 
ventricular hypertrophy, based on criteria 
discussed in the earlier communication!2; (b) 
pure right ventricular hypertrophy, using 
criteria of Myers, Klein and Stofer’, Sokolow 
and Lyon!3, and of Milnor?; (c) myocardial 
infarction without evidence of ventricular 


hypertrophy; (d) bundle-branch block; (e) 
nondiagnostic abnormalities not included in 
the above; (f) borderline tracings, showing 
unimportant deviations from the norm; and 
(g) normal tracings. For reasons to be dis- 
cussed later, no effort had been made to 
ventricles. 


diagnose hypertrophy of both 
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Cases in which the electrocardiogram showed 
evidence of right or left ventricular hyper- 
trophy and of myocardial infarction were in- 
cluded in the respective ventricular hyper- 
trophy groups. The diagnosis of ventricular 
hypertrophy was not made in the presence of 
left bundle-branch block, nor was right ven- 
tricular hypertrophy diagnosed in the presence 
of right bundle-branch block. However, cases 
with right bundle-branch block showing also 
characteristic features of left ventricular hy- 
pertrophy were included in the left hyper- 
trophy and not in the bundle-branch block 
category. 

The necropsy protocols were carefully re 
viewed and the following data recorded 
total heart weight; thickness of ventricula: 
wall, recorded with uniform technique; prosec- 
tor’s notes regarding size of chambers, pres 
ence of myocardial infarction, necrosis ot 
fibrosis detected by gross or microscopic ex 
amination; evidence of other myocardial o1 
pericardial disease; cause of death; anatomic 
diagnoses, and such facts thought to have 
bearing on the problem. All cases were classi- 
fied pathologically as showing left ventricular 
hypertrophy when the left ventricular wall 
measured at least 15 mm. in thickness and 
the ratio of left-to-right ventricular wall was 
more than three to one. Right ventricular 
hypertrophy was recognized when the right 
ventricular wall measured more than 5 mm 
and the ratio of left-to-right wall thickness 
was less than three to one; all other cases 
were classified as combined ventricular hy 
pertrophy. 


Results. The pathological distribu- 
tion of the material was as follows: 
left ventricular hypertrophy was pres- 
ent in 261 cases; right ventricular hy- 
pertrophy in 35 cases and combined 
ventricular hypertrophy in 204 cases. 
Table 1 presents electrocardiographic 
findings in patients who showed patho- 
logically left, right or combined ven- 
tricular hypertrophy. It is seen that in 
only half of the cases with left ventricu- 
lar hypertrophy could this diagnosis 
be made electrocardiographically. In 
8% of this group, the electrocardiogram 
was normal or borderline abnormal, 
these cases can be considered “false 
negative” readings of this series. In 
the remaining 41%, left ventricular hy- 
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pertrophy appeared to have been 
masked by other electrocardiographic 
abnormalities. E liminating three groups 
(myocardial infarction, nondiagnostic 
patterns and bundle-branch block ) that 
comprised the 41% in which left ven- 
tricular hypertrophy may or may not 
have been recognizable were it not 
for the complicating factors, there re- 
main 153 cases, of which 133, or 87% 

showed electrocardiographically left 
ventricular hypertrophy and 20, or 13%, 


TABLE 1. -ELECTROCARDIOGRAPHIC 


HYPERTROPHY OF CARDIAC VENTRICLES 


FINDINGS IN 
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right ventricular hypertrophy and four, 
or 20%, which were false-negatives. 

In the group of cases with the patho- 
logically-established diagnosis of com- 
bined ventricular hypertrophy, electro- 

cardiograms suggested right ventricu- 
lar hypertrophy in one case (0.5%), 
left ventricular hypertrophy in 61 cases 
(31%) and showed normal and border- 
line tracings in 20%. It is to be noted, 
furthermore, that among patients 
whose tracings showed normal and 


500 CASES WITH PATHOLOGICAL 


DIAGNOSIS OF LEFT VENTRICULAR, RIGHT VENTRICULAR AND COMBINED VEN- 


TRICULAR HYPERTROPHY. 


Pathological diagnosis 


Electrocardiogra phic findings 


LVH RVH MI NDP BBB N-B1. 
Left ventricular 
hypertrophy 138 46 +1 21 20 
(261 cases) (51%) Is-% (15% (8% (8% 
Right ventricular 
hypertrophy 16 6 s l 
(35 cases) (46% (17%) (234 (3% 
Combined ventricular 
hypertrophy 61 1 3 39 23 41 
204 cases) (31%) (0.5%) 19 19% 10.5%) (20%) 
Total 
(500 cases) 194 17 91 SS 45 65 
(39%) (3%) (19%) (18%) (8%) (13%) 
\bbreviations: LVH = left ventricular hypertrophy; RVH = right ventricular hypertrophy; 
MI = myocardial infarction; NDP = non-diagnostic abnormal patterns; 
BBB = bundle-branch block; N-B1l = normal and borderline electrocardiograms. 


which showed normal or near-normal 
records. Thus, the “corrected” inci- 
dence of false-negative electrocardio- 
graphic diagnoses of left ventricular 
hypertrophy is 13%. 

Cases with pathological diagnosis of 
right ventricular hy pertrophy showed 
clectrocardiographic features thereof 
in approximately one-half. Eleven per 
cent showed normal or borderline trac- 
ings and 43% showed other electrocar- 
diographic abnormalities. Eliminating, 


again, cases with complicating factors, 
there were 16 cases of recognizable 


borderline electrocardiograms, 41 out 
of 65, or 63%, showed pathologically 
combined ventricular hypertrophy. 
The 65 patients whose electrocardio- 
grams were read as normal or border- 
line constitute an important group 
which demonstrates a discrepancy be- 
tween electrocardiographic and patho- 
logical findings. This group was there- 
fore subjected to further analysis. 
Table 2 presents the listing of the prin- 
cipal terminal illnesses. It is seen that 
only 5 succumbed to cardiorenal dis- 
ease while 13 had chronic pulmonary 
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disease. The remainder died of causes 
other than cardiopulmonary disease. 
The relatively high incidence of malig- 
nant neoplasm ond of cirrhosis of the 
liver was noted and a possible connec- 
tion between these conditions and car- 
diac hypertrophy was further searched 
for. Table 3 presents a listing of pos- 
sible factors that could have led to 
cardiac hypertrophy in the 65 false- 
negative cases. One or more of the po- 
tential causes of cardiac hypertrophy 
was found in 53 of the 65 cases. It is 


TABLE 2.—LIST OF PRINCIPAL 
WITH NORMAL 


Cardiorenal disease 


Chronic pulmonary disease I: 


Cirrhosis of the liver 
Malignant tumors 
Miscellaneous 


TABLE 38. 
IN 65 CASES WITH NORMAL 


Chronic hypertensive disease 
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PATHOLOGICAL 
AND BORDERLINE 


LIST OF POSSIBLE FACTORS RESPONSIBLE 
AND BORDERLINE 
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age of total. It is seen that most of the 
cases with right ventricular hyper- 
trophy show the mean QRS vector be- 
tween +30 and +150°. Left ventricu- 
lar hypertrophy onl combined ventric- 
ular hypertrophy show a similar dis- 
tribution with most contained 
between +60° and —30°. 

Discussion. This study was based on 
the premise that it is possible with 
acceptable accuracy to recognize patho- 
logically lett ve ntricular hypertrophy, 
right ventricular hypertrophy and com- 


Cases 


DIAGNOSES IN 65 CASES 
ELECTROCARDIOGRAMS 


Uses 


‘ 
‘ 

0 cases 


FOR CARDIAC HYPERTROPHY 
ELECTROCARDIOGRAMS 


17 Cases 


Coronary artery disease, gross 15 cases 
Chronic pulmonary disease 13 cases 
Possible high output states 27 cases 
Nene of above factors found 12 cases 


seen that the largest number of cases 
had conditions which may have caused 
a high output state, namely significant 
degree of chronic anemia (hemoglobin 
less than 10 gm.) or cirrhosis of the 
liver. 

Axis deviation, representing the 
direction of the mean forces of depolar- 
ization, plays an important part in the 
electrocardiographic diagnosis of ven- 
tricular hypertrophy. Therefore, it was 
thought to be of interest to examine 
the mean QRS-axis in cases with left, 
right and combined ventricular hyper- 
trophy. This is shown in Fig. 1, in 


which the distribution of the mean 
QRS-axis in the three groups is com- 
-ach expressed as the percent- 


pared, 


bined ventricular hypertrophy without 
the use of special dissecting and weigh- 
ing techniques. The reliability of the 
increase in weight of the heart as a 
whole used as an index of left ventricu- 
lar hypertrophy was discussed in the 
earlier communication'!. The limita- 
tion of the material to patients whose 
hearts weighed more than 400 gm. 
insured the elimination of borderline 
and questionable cases and placed the 
entire series well within the zone of 
abnormal increase in muscle mass 
Some cases with left ventricular hyper- 
trophy had been missed in the 350 to 
400 gm. category, yet the decision was 
made to set the dividing line of cardiac 
weight high, even at the expense o! 
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eliminating some milder degrees of left 
ventricular hypertrophy. The pathologi- 
cal diagnosis of right ventricular hyper- 
trophy cannot be based on heart weight 
because the right ventricle 
makes normally only a small contribu- 
tion to the heart weight, so that only 
a very considerable degree of right 
ventricular hypertrophy would bring 
the total heart weight beyond the 


alone, 


(0 % TOTAL LVH 
TOTAL COMBINED 
% TOTAL RVH 


+ 180° 


+120° 
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tricular and right ventricular hyper- 
trophy, on the other, is inconspicuous 
as a part of a continuum, so that sharp 
dividing lines between them cannot be 
drawn. However, in a large series, as 
is this one, borderline inaccuracies can 
be assumed lost and the division of 
the material into left, right and com- 
bined ventricular hypertrophy is con- 
sidered reasonably satisfactory for the 


+30° 


+60° 
+ 90° 


Fig. 1—Mean axis of the QRS-forces in cases with pathologically demonstrated left ventricular, 
right ventricular and combined ventricular hypertrophy shown as percentage of all cases 
in each group. 


100 gm. limit. Thus, it is believed that 
the selection of cases in this series in- 
cluded all but the mildest degrees of 
left ventricular hypertrophy, but only 
more severe forms of right ventricular 
hy pertrophy. 

The pathological diagnosis of com- 
bined ventricular hypertrophy was 
made arbitrarily by a ratio of left to 
right ventricular wall thickness. It is 
clear that the transition between left 
ventricular hypertrophy and combined 
ventricular hype rtrophy, on the one 
hand, and that between combined ven- 


purpose of performing the simple elec- 
trocardiographic analysis. 

The selection of the material for this 
series was different than in most other 
studies devoted to pathologic-electro- 
cardiographic correlation of ventricu- 
lar hypertrophy, in that not only pure 
cases of hypertrophy were use ‘d, but 
cases complicated by myocardial dis- 
ease were not excluded. In another re- 
cent study (Griep*), conceived in a 
similar manner but devoted only to 
left ventricular hypertrophy, the low 
incidence of diagnosable cases of left 
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ventricular hy pertrophy had been em- 
phasized. This is fully confirmed in the 
present series where the di gnosis of 
left ventricular hypertrophy could only 
be established in approximately one- 
half of the cases. This is particularly 
significant because the presence of 
ventricular hypertrophy took prece- 
dence over any other diagnosis, so that 
patients who showed  electrozardio- 
graphic evidence of myocardial infare- 
tion and ventricular hy pertrophy were 
listed as hypertrophy and the infare- 
tion was disregarded. In the half of 
the cases with pathologically proven 
left ventricular hypertrophy in which 
none of the electrocardiographic cri- 
teria of left ventricular hypertrophy 
were present, two categories of electro- 
cardiograms had been found, normal 
and abnormal. The normal electrocar- 
diograms constitute false-negative diag- 
noses. As shown, the corrected inci- 
dence of false-negative cases is 13%, 
which is slightly lower than the 17% 
figure found in the earlier study’? for 
false-positive cases of left ventricular 
hypertrophy. The abnormal electro- 
cardiograms are thought to represent 
primarily the obliteration of the criteria 
identifying left ventricular hypertrophy 
by focal myocardial disease. Myocar- 
dial infarction, diffuse focal or dissemi- 
nated myocardial fibrosis or necrosis 
tend to lower voltage of the QRS- 
complexes, which is the most specific 
criterion of left ventricular hyper- 
trophy. In cases in which myocardial 
fibrosis could not be demonstrated, the 
absence of high voltage has to be ac- 
cepted as a further confirmation of the 
inaccuracy of the scalar electrocardio- 
gram as an index of the underlying 
anatomic process (Selzer et al.''!*). 
Thus, it is assumed that whenever the 
QRS-voltage does not show abnormally 
high values, left ventricular hyper- 


trophy cannot be identified and the 
“non- 


electrocardiograms appear (a) 
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diagnostic,” when the nonspecific S-T- 
T abnormalities are the only devia- 
tion from norm, (b) “borderline” when 
a mere mild flattening of T-waves are 
apparent, or (c) normal. 

The reliability of the diagnosis of 
right ventricular hypertrophy appears 
in this study similar to left ventricular 
hypertrophy because, percentage-wise, 
also only half of the cases can be 
identified. However, as already pointed 
out, the selection of cases from the 
pathological standpoint was different in 
that only severe degrees of right ven- 
tricular hype rtrophy were likely to be 
included in this series. Taking this fact 
into consideration, the conclusion ap- 
pears justified that the accuracy of the 
diagnosis of right ventricular hyper- 
trophy is considerably lower than that 
of left hypertrophy. This confirms the 
opinion expressed by Walker, Helm 
and Scott!6 that —_ electrocardio- 
graphic-pathologic correlation of iso- 
lated right ventricular hypertrophy is 
or. 

The problem of the electrocardio- 
graphic diagnosis of combined ventric- 
ular hypertrophy has always presented 
considerable difficulty. Except for 
childhood cardiac disease, where en- 
tirely different electrocardiographic 
criteria are applicable, no well estab- 
lished diagnostic features enabling 
such a diagnosis are known. In most 
current textbooks of electrocardiog- 
raphy, combined ventricular hyper- 
trophy is either entirely omitted or 
only briefly mentioned ( Barker’, Gold- 
berger*, Grant*, Wolff'*). Lipsett and 
Zinn® studied this problem and found 
that a diagnosis of combined ventricu- 
lar hypertrophy could be suspected 
electrocardiographically in only 10 out 
of 73 proven cases. In some papers 
(Langendorf, Hurwitz and Katz‘, 
Rosenman et al.®, Soulie et al.'*), it 
was suggested that discordant findings 
between extremity and __ precordial 
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electrocardiographic leads suggest 
combined — ventricular — hypertrophy, 
such as when hypertrophy of one ven- 
tricle appears likely by precordial lead 
configuration and hypertrophy of the 
other ventricle by extremity lead axis. 

As stated, no atte mpt h: id been made 
to diagnose  electrocardiographically 
combined ventricular hypertrophy be- 
cause of absence of accepted diagnostic 
criteria. The study provided, however, 
an opportunity to review electrocardio- 
graphic findings in pathologically prov- 
en combined ventricular hypertrophy. It 
has been shown that the extremity lead 
axis is not helpful in establishing the 
diagnosis because of the complete 
overlap between pure left and com- 
bined ventricular hypertrophy (Fig. 
1). Furthermore, the largest single 
groups of electrocardiograms in proven 
cases of combined ventricular hyper- 
trophy showed the electrocardiographic 
pattern of left ventricular hypertrophy 
alone (61 cases). The second largest 
group showed normal and borderline 
electrocardiograms (41 cases). This is 
of particular interest because the 41 
cases constitute two-thirds of all cases 
with normal borderline electrocar- 
diograms in this series. The third note- 
worthy group is the one with “non- 
diagnostic” elec ‘trocardiographic — ab- 
normalities (39 cases). 

These findings are interpreted as fol- 
lows: in the presence of combined ven- 
tricular hypertrophy in adult heart dis- 

ease, left ventricular hypertrophy may 
dominate the electrocardiographic pic- 
ture and overshadew right ventricular 
hypertrophy, the reverse being rare 
(one case in the series). In those other 
cases, in which the electrocardiogram 
is not distorted by gross myocardial in- 
farction or bundle-branch block, the 
effects of left and right ventricular hy- 
pertrophy upon the electrocardiogram 
may balance each other. This balancing 
effect is due to the fact that forces of 
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depolarization and repolarization alike 
are directed oppositely in hypertrophy 
of the two ventricles. If the two effects 
are perfectly balanced, the electrocar- 
diogram may be normal or near-normal. 

If the balancing effect is partial, then 
various nondiagnostic abnormalities 
may result. In line with this interpre- 
tation, it is of interest to note the fre- 
quency of normal tracings in high out- 
put states. Inasmuch as these states 
overload the entire heart to the same 
extent, they are likely to cause well- 
balanced combined ventricular hyper- 
trophy, therefore causing little distor- 
tion of the electrocardiogram. Yet high 
output states account presumably for 
only a small number of cases with com- 
bined ventricular hypertrophy. More 
often combined ventricular hyper- 
trophy is caused by hemodynamic fac- 
tors overloading the two ventricles in- 
dependently of each other. Probably 
the commonest sequence of events is 
the earlier development of left ven- 
tricular hypertrophy and failure, lead- 
ing secondarily to pulmonary hyper- 
tension and right ventricular hyper- 
trophy. In such cases, the left ventric- 
ular hypertrophy pattern in the elec- 
trocardiogram may persist. 

Summary and Conclusions. Among 
patients who had an electrocardiogram 
taken shortly before death, 500 con- 
secutive cases were reviewed in which 
cardiac hypertrophy was pathologically 
demonstrated by a cardiac weight ex- 
ceeding 400 gm. On the basis of the 
thickness of muscular walls, these 
cases were divided into those showing 
left ventricular hypertrophy (261 
cases ); those showing right ventricular 
hypertrophy (35 cases); and _ those 
showing combined ventricular hyper- 
trophy (204 cases). All pre-terminal 
electrocardiograms were re-read with 
an attempt to identify, if possible, left 
or right ventricular hypertrophy. 

In the group of cases with a patho- 
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logical diagnosis of left ventricular 
hypertrophy, only 133 (51%) fulfilled 
one or more diagnostic criteria for the 
electrocardiographic diagnosis of that 
condition. Twenty (8%) showed nor- 
mal electrocardiogram; the remainder 
were divided among cases showing ab- 
normalities characteristic of myocardial 
infarction, conduction defects and non- 
specific abnormalities. Eliminating 
these three groups, the corrected inci- 
dence of “false negative” cases with 
left ventricular hypertrophy was found 
to be 13%. 

In cases with a pathological diagno- 
sis of right ventricular hypertrophy, 
16 cases (46%) electrocardio- 
graphic evidence thereof. Four cases 
showed a normal pattern. 

In cases with pathological evidence 
for combined ventricular hypertrophy, 
61 cases (31%) showed evidence of 
pure left and 1 (0.5%) of pure right 
ventricular hypertrophy in the elec- 
trocardiogram. In the remainder, two 
groups were noteworthy: cases with 
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nondiagnostic electrocardiographic ab- 
normalities and those with normal and 
borderline electrocardiograms, these 
together accounting for approximately 
two-fifths of cases with combined ven- 
tricular hypertrophy. Thus it is shown 
that the usual finding in combined 
ventricular hypertrophy is either pure 
left ventricular hypertrophy or a_bal- 
anced electrocardiogram. In the latter 
case, left and right ventricular hyper- 
trophy cancel each other's diagnostic 
criteria in the electrocardiogram, re- 
sulting in a normal curve, or partially 
obliterate them, causing nonspecific 
abnormalities. 

Among the 65 cases (13%) with nor- 
mal and borderline electrocardiograms 
in the series, a large number showed 
clinical conditions usually associated 
with high-output states. This was 
thought to be significant in showing 
that the overload in such states affects 
the entire heart and is less likely to 
alter the electrocardiogram than other 
forms of cardiac hypertrophy. 
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SUMMARIO IN INTERLINGUA 


Constatationes Electrocardiographic in 500 Casos con Hypertrophia del 
Ventriculos Cardiac 


Inter patientes ab qui electrocardiogrammas esseva obtenite brevemente ante 
le morte, 500 consecutive casos esseva revistate in que hypertrophia cardiac 
esseva demonstrate pathologicamente per le constatation de un peso cardiac de 
plus que 400 g. Super le base del spissitate del parietes muscular, iste casos 
dividite in un gruppo de 261 con hypertrophia sinistro-ventricular, un gruppo de 
35 con hypertrophia dextero-ventricular, e un gruppo de 204 con combinate 
hypertrophia ventricular. Omne le electrocardiogrammas pre-terminal esseva 
re-scrutinate pro identificar, si possibile, le indicios de hypertrophia ventricular 
sinistre o dextere. 

In le gruppo del casos con le diagnose pathologic de hypertrophia sinistro- 
ventricular, solmente 133 (0 517) satisfaceva un o plures del criterios diagnostic 
electrocardiographic de ille condition. In 20 (8%) le electrocardiogramma esseva 
normal, Le resto esseva dividite inter casos con anormalitates characteristic de 
infarcimento myocardial, casos con indicios de defectos de conduction, e casos 
con anormalitates non specific. Post eliminar iste tres subgruppos, le corrigite 
incidentia de “false negativitate” esseva 13%. 

Inter le casos con un diagnose pathologic de hypertrophia dextero-ventricular, 
16 (i.e. 46%) habeva correspondente indicios electrocardiographic. In 4 casos, 
le configuration esseva normal. 

Inter le casos con signos pathologic de combinate hypertrophia ventricular, 
61 (o 31%) exhibiva signos electrocardiographic de hypertrophia purmente 
sinistro-ventricular. In 1 del 204 casos de iste gruppo, le electrocardiogramma 
reflecteva hypertrophia purmente dexter-ventricular. Inter le alteres, duo gruppos 
esseva remarcabile: Le gruppo de casos con non-diagnostic anormalitates electro- 
cardiographic e le gruppo con electrocardiogrammas normal 0 equivoc. Iste duo 
typos representava quasi duo quintos del casos con combinate hypertrophia 
ventricular. Assi nos debe concluder que le reflexo electrocardiographic usual de 
combinate hypertrophia ventricular es un configuration characteristic de hyper- 
trophia sinistro-ventricular o un configuration balanciate. In le secunde de iste 
situationes, le hypertrophia sinistro-ventricular e le hypertrophia dextero-ventric- 
ular neutralisa mutualmente lor criterios diagnostic in le electrocardiogramma 
con le resultato de un curva normal. Si le oblitteration es partial, le resultato 
es anormalitates non specific in le electrocardiogramma. 

Inter le 65 casos (13%) de electrocardiogrammas normal 0 quasi-normal in iste 
serie, un grande numero monstrava conditiones clinic que es usualmente asso- 
ciate con statos de alter rendimento. Esseva opinate que isto es significative 

‘omo demonstration que le excesso del carga in tal statos affice le integre corde, 
le maniera que alterationes del electrocardiogrammas es minus probabile que 
i altere formas de hypertrophia cardiac. 
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NORMAL PROTEIN BOUND IODINE VALUES IN 
HYPERTHYROIDISM AND CRETINISM® 


By Norman G. SCHNEEBERG, M.D. 
ASSOCIATE PROFESSOR OF MEDICINE 
TEMPLE UNIVERSITY MEDICAL CENTER 


(PHILADELPHIA GENERAL HOSPITAL 


AFFILIATE) 


ASSOCIATE IN MEDICINE (ENDOCRINOLOGY ) 
ALBERT EINSTEIN MEDICAL CENTER 


PHILADELPHIA, 


THE serum protein-bound iodine 
(PBI) has become accepted as an 
accurate reflection of thyroid function. 
In recent years the more unwieldy dis- 
tillation method of determining the 
PBI has been replaced by a simpler 
alkaline ashing technique ( Barker, 
Humphrey and Foley*) that yields 
statistically identical results. Speci- 
mens of clotted blood may be mailed 
to the laboratory so that determination 
of the PBI has now become available 
to every physician with access to a mail 
box. Since it requires only a single 
visit to the phy sician’s office without 
regard to previous meals or time of day, 
it is considerably more convenient than 
determination of the basal metabolic 
rate or the thyroidal accumulation of 
radioactive iodine. For these reasons 
the PBI is rapidly supplanting other 
tests of thyroid function in clinic and 
office practice. 

Unfortunately this determination is 
subject to numerous sources of error. 
These have all been voluminously doc- 
umented in scores of publications and 
will not be reviewed here. In view of 
the widespread use of the PBI and its 
usual diagnostic accuracy, it is perti- 
nent at this time to emphasize the 
fact that, aside from spurious elevations 
or technical errors, normal, and there- 
fore misleading, values can be obtained 
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in gross disturbances of thyroid func- 
tion. 


Material and Methods. The patients in this 
report were under the author's direct care or 
had been followed closely in consultation 
and were seen in the hospital or the Endo- 
crine Clinics of the Albert Einstein Medical 
Center and Philadelphia General Hospital 
or in private practice. The protein-bound 
iodine determinations were done at the Al- 
bert Einstein Medical Center by a modifica- 
tion of Barker’s distillation method ( Barker’ ), 
and at the Philadelphia General Hospital and 
in private patients by an ashing method 
(Barker, Humphrey and Foley?). 


Results. HYPERTHYROIDISM. Normal 
PBI values, as determined by several 
groups of workers shown in Table 1, 
average 5.0 to 5.83 wg. and range from 
2.5 to 11.7 pg.; the widest spread for 
the 95% range is 2.3 to 8.3 yg., re- 
ported by Zieve, Skanse and Schultz’. 
The PBI is usually elevated in hyper- 
thyroidism. The values re ported by 
6 groups are shown in Table 2. Of 
particular interest is the number of 
cases with a normal PBI, that is, below 
8.0 or 7.5 ng. per 100 “ Among the 
6 groups, from 2.3 to 12.2% of patients 
with hyperthyroidism had PBI values 
that were within the normal range. We 
have recently encountered 13 patients 
with hyperthyroidism in whom the 
PBI was 7.5 pg. or less and 15 in whom 
the PBI was 8.0 ng. or less (see Table 


*Presented in part at the Regional Meeting of the American College of Physicians, Philadel- 


phia, January 23, 1959. 
(54/552) 
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3). The PBI in these patients ranged 
from 4.1 to 8.0 »g. Thirteen had diffuse 
and 2 had nodular goiters. All showed 
typical signs of mild or moderately 
severe thyrotoxicosis. None was classi- 
fied as apathetic thyroidism or masked 
hyperthyroidism. The diagnosis in each 
patie nt could have been established by 


TABLE 1 


Number 
of 


Reference Subjects 


*Sundermans'' 65 
*Barker ef al? 68 
tBlackburn-Power 530 
tZieve et 42 
*Kydd et 80 
tStarr et 100 
*Tucker-Keys"! 


*Alkaline ash method TDistillation method 


TABLE 2 


Number 


of 

Reference Cases Mean 
Blackburn & Power® 283* 12.7 
Blackburn & Power® 71t 11.6 
Zieve et al.“ 42 10.2 
Sundermans'® 56 

Starr et al.$ 208 12.3 
Kydd et 200 

This Series 114 11.4 


*Exophthalmie goiter 


other laboratory tests without regard 
to the PBI, as shown in Table 3. The 
thyroidal accumulation of radioactive 
iodine was within the hyperthyroid 
range (that is, above 50% in 24 ag 
in all but one case, that of T.E., i 

whom the I,3: uptake was 49% The 
the conversion ratio and BMR were 
high. In one patient, V.G., the initial 
PBI was never completed and the sec- 
ond blood specimen was drawn 6 days 
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after propylthiouracil had been started 
in a daily dose of 300 mg.; the patient 
had shown no clinical response at this 
time, however, and appeared as toxic 
as before therapy. It is interesting to 
note that patient J.M., whose PBI was 
5.8 and who showed an excellent re- 
sponse to antithyroid drug therapy 


PBL IN EUTHYROID SUBJECTS 


PBI yg./100 ml. 


Mean Range 95% Range 
50 2.9-7.9 3.0-7.0 
5 3.4-8.0 3.1-7.1 
5.2 2.5-8.3 2.8-7.6 
5.3 3.1-11.7 2.3-8.3 
5.4 -8.6 3.5-7.3 
5.57 4.0-8 
5.83 2.6-11.1 3.2-8.5 

tMales only 

PBL IN HYPERTHYROIDISM 
PBI 100 ml. 

Range Ww ithin Nermal Rengs 
$.4-27.0 8 (2.8%) less than 7.7 
6.3-30.0 7 (9.9%) less than 7.7 
$.7-17.9 
6.5-29.0 6 (10.7%) less than 8.0 
3.5-26.0 5 (2.3%) less than 7.0 
7.1-48.2 

$.2-31.0 13 (11.4%) less than 7.5 


15 (12.2% ) less than 8.0 


tNodular goiter 


given for 15 months, had a PBI of 6.0 
when thyrotoxicosis recurred 6 months 
after cessation of treatment. Six months 
after radioactive iodine therapy he de- 
veloped myxedema and the PBI, re- 
peated in 3 different laboratories, 
ranged from 5.3 to 5.7 »g. Four months 
later the PBI was 2.1 pg. and the 
butanol extractable iodine was 1.2 xg. 
even though evidences of myxedema 
had receded to some extent. J.P., when 
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toxic in March, 1958, had a PBI of 
4.2. She was treated with radioactive 
iodine and 3 months later, when she 
appeared mildly hypothyroid, the PBI 
was 7.0. In December, 1958, when she 
was Clinically euthyroid, a value of 4.2 
was obtained. V.G. showed : i. PBL of 
6.0 when thyrotoxic: 2 vears k sib when 
she was clinically euthyroid following 
a subtotal thyroidectomy, the PBI was 
4.6 and 6 months after that 5.0. [.S. 
had a PBI of 5.0 when toxic, and 2.8, 
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3.4 and 3.7 in the 18 months following 
thyroidectomy. W.B.’s PBI when hy- 
pe ‘thyroid was 5.7. Four months after 
subtotal thyroidectomy, when she was 
clinically euthyroid, the PBI was 6.9 
ug. The case of S.J. is particularly in- 
structive. She was referred to the En- 
docrine Clinic of the Einstein Medical 
Center in December, 1951, because of 
a small diffuse non-toxic goiter dis- 
covered after a normal obstetrical de- 
livery. Three months later she showed 


TABLE 3. HYPERTHYROID PATIENTS WITH A NORMAL PBI 

Patient Sea Age PBI RAI CR BMR Chol 
G.P. 16 4.1 76 SS 37 
4.2, 4.8 SI 100 195 
S.H. 24 62 95 179 
39 3.0 53 226 
W.B. F 26 §.7, 5.8 80 93 58 166 
JM. M 3.8, (6.0* 71 90 13 
S.J. 29 3.8, 6.1 73 7 
J.D. M 39 59 61 69 150 
23 6.0 87 95 70 196 
E.L 34 6.7, 7.2 58 89 3 284 
E.T 42 7.0, 6.7 100 85 
R.P. 21 7.2 75 33 
H.R. F 15 7.5 8S 78 39 194 
AS F 35 8.0* 66 92 34 129 
T.E M 24 8.0 oh 71 37 137 

*Recurrent hyperthyroidism 

PBI (ug./100 ml.) 

RAI —Radioiodine uptake (% in 24 hours 

CR Conversion ratio 

BMR (% above zero) 

Chol —Se rum cholesterol (mg. per 100 ml. 

TABLE 4.—PBI VALUES IN PATIENT S.J. (See Text 
RAI 
PBI 24-hour 
Date Clinical Status ug. 100 ml. uptake % BMR ¢ 
December, 1951 Euthyroid +.0 38 2 
March, 1952 Mild hyperthyroidism 58 73 17 
October, 1952 Euthyroid (on mth.) 7.6 +60 
February, 1954 Hyperthyroid 6.0 65 +18 
September, 1955 Hyperthyroid, pregnant (on pth. 11.0 
November, 1955 Euthyroid (on pth.) 8.0 
February, 1956 Delivered full term infant 
May, 1956 Euthyroid 4.7 
July, 1956 Hyperthyroid 3.0 89 (C.R. 98 
August, 1956 Mild hyperthyroidism (on pth.) 3.0 
C.R.—Conversion ratio 


mth.—methylthiouracil 
pth. —propylthiouracil 
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definite signs of mild thyrotoxicosis. She 
was extremely uncoope rative, took anti- 
thyroid me sdication sporadically, failed 
to report to the clinic regularly, re- 
fused thyroidectomy, and was lost. to 
follow-up October, 1956. In Table 
4 the PBI values and the clinical status 
of this patient are compared and dem- 
onstrate the complete disparity be- 
tween the two. For example, the PBI 
was 5.8 when she was hyperthyroid, 
7.6 when she had been rendered 
euthyroid with methyl-thiouracil, and 
3.0 when again hyperthyroid 4 years 
later. 


TABLE 5 


Number 
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a large tongue, pale dry cool thickened 
mottled skin, poor muscle tonus, and typical 
myxedema tendon reflexes. Complaints in- 
cluded fatigue, lethargy, sensitivity to cold, 
and constipation, As far as could be ascer- 
tained from a relative, he had never re- 
ceived thyroid therapy. 

The PBI on October 13, 1955, was 4.0 
ug. and was identical when repeated 6 days 
later. After one year of therapy with thyroid 
extract, the PBI was 5.3 wg. and after 2 
years 4.7 ug. The radioiodine uptake was 5% 
in 24 hours and there was no increase after 
the intramuscular injection of 10 units of 
thyroid stimulating hormone (TSH) daily for 
3 days. A scintigram showed no thyroid tis- 
sue in the neck. The hemoglobin was 10.5 
gm., red blood cells 3,500,000 per c.mm., 


THE PBI IN HYPOTHYROIDISM 


Reference of Cases Diagnosis Mean Range 

Kydd, Man & Peters‘ 98 Hypothyroidism 0 -3.0 

Sunderman & Sunderman'® 15 Hypothyroidism 04-34 

Blackburn & Power 113 Hypothyroidism is 0 -5.2 4 cases within 
95% range 
for normal 
(3.3, 4.4, 5.1, 
5.2) 

This Series $l Myxedema, cretinism, 2.19 0.08-5.9 4 cases 3.5 or 


and hypothyroidism above 


HYPOTHYROIDISM. PBI values in hypo- 
thyroidism are usually below 3.5 xg. 
per 100 ml. In Table 5 the reported 
findings of 4 groups are listed. The 
largest series, that of Blackburn and 
Power®, included 4 cases (3.5%) in 
whom the PBI was 3.3 »g. or over. The 
following 4 cases from our series among 
a total of 31 showed normal values for 
the PBI. Three of these were adult 
cretins, and one was a juvenile hypo- 
thyroid patient. 


Case Reports. case 1. H.W., a 37-year-old 
nan, was admitted to the Southern Division 
of the Albert Einstein Medical Center on 
October 7, 1955, and an appendectomy was 
performed for acute appendicitis. His ap- 
pearance was that of a classical cretin (see 
Fig. 1). His height was 57 inches, weight 
5 pounds, pulse rate 60, and blood pressure 
100/60. He was mentally retarded, showed 


hematocrit 36%, serum cholesterol 385 mg. 
per 100 ml., icterus index 9.5 units, and total 
bilirubin 0.125 mg. An insulin tolerance test 
(0.1 unit per kg.) was as follows: Fasting 
blood sugar 68 mg.: % hour, 24 mg.; 1 hour, 
29 mg.; 1% hours, 33 mg.; 2 hours, 44 mg. 
Skeletal roentgenograms revealed persistent 
distal ulnar and radial epiphyses and epi- 
physes of dorsal vertebrae; the epiphyses of 
the iliac crests were barely visible. The skull 
and sella turcica were normal. Bone marrow 
aspiration showed a markedly hypocellular 
marrow. The electrocardiogram showed low 
voltage, and bradycardia. 

Diagnosis: Athyreotic cretinism, acute ap- 
pendicitis; appendectomy. 

case 2. A.R., a woman, 38 years old, was 
admitted to the Southern Division of the 
Albert Einstein Medical Center on April 24, 
1957, for abdominal pain due to a large fecal 
impaction. She was a classical dwarfed, men- 


tally retarded cretin (see Fig. 2), the fifth of 
10 full term uneventful pregnancies and de- 
liveries. Her mother was 69 years of age 
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Fig. 1.—Case 1, H.W., male cretin, 37 years old (after 3 years of therapy with thyroid extract ). 


and appeared mentally retarded. The father 
was 78 years old. There were no known 
cretins or instances of goiter in the blood 
relatives. The patient had received only spor- 
adic thyroid therapy as far as the parents 
could recall. Menarche was at age 13 years. 
Because of severe mental retardation no in- 
telligible history could be obtained from the 
patient. She was 44 inches tall and weighed 
51 Ib. The pulse rate was 65 per minute, 
and the blood pressure 90/62. Her skin was 
pale, dry, scaly, cool, mottled and showed 
a faint yellowish tinge. The tongue was large. 
There was no palpable thyroid gland in the 


neck. The Achilles reflex showed the typical 
prolonged relaxation phase. 

The PBI on April 30, 1957, was 5.9 ug 
It was repeated on May 6, 1957, and was 
5.8 wg. There was complete absence of 
butanol extractable iodine.* Serum choles- 
terol was 410 gm. per 100 ml. The ha uptake 
was zero both before and after 20 units of 
TSH. A BMR could not be completed. The 
hemoglobin was 11.4 gm.%, the blood sugar 
90 mg. per 100 ml., the blood urea nitrogen 
7 mg. per 100 ml., calcium 9.3 mg., phos 
phorus 3.4 mg. per 100 ml., and alkalin 
phosphatase 2.7 Bodansky units. Skeleta! 


*Kindly performed by Dr. Evelyn B, Man, Yale University School of Medicine, New Haven 


Connecticut. 
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Fig. 2.—Case 2, A.R., female cretin, 38 years old. 


roentgenograms revealed persistence of many 
epiphyses and bilateral coxa vara. Skull film 
showed undeveloped frontal and sphenoid 
sinuses and many unerupted teeth. Barium 
enema revealed a very large redundant hypo- 
tonic colon. There was marked arteriosclerosis 
of the abdominal aorta. 

Diagnosis: Athyreotic cretinism, 
olon with fecal impaction. 

case 3. C.A., a woman 18 years old, was 
admitted to the Philadelphia General Hospital 
on April 21, 1959, because of profuse vaginal 
bleeding of 2 weeks’ duration. The menarche 
had appeared at age 18 years and menses 


mega- 


occurred regularly every 30 days with a 7- 
day moderate flow. Breast development oc- 
curred at age 16 years. There were no famil- 
ial endocrine diseases. There were 4 normal 
siblings. She was a classical cretin (see Fig. 
3) with extreme mental retardation and mus- 
cle hypotonicity severe enough to prevent 
walking without support. Height was 48 
inches, span 47 inches, upper measurement 
28.5 inches, blood pressure 86/40, and pulse 
rate 100. The breasts were well developed. 
The thyroid gland could not be located by pal- 
pation. There was no axillary or pubic hair. 

The PBI was 3.5 wg. and the butanol ex- 
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Fig. 3.—Case 3, C.A., female cretin, 18 years old. 


tractable iodine was 0.7 ug.® The 24-hour 
thyroidal accumulation of la: was 10%; after 
TSH stimulation for 3 days it was 2%. The 
serum cholesterol was 238 mg., icterus index 
1.0 unit; serum bilirubin 0.9 mg., A/G ratio 
5.5 to 1.5, and the hemoglobin 2.8%. 

Diagnosis: Athyreotic cretinism, 
rhagia, anemia. 

casE 4. D.S., a girl 12 years old, com- 
plained of short stature and obesity. Her 
bone age, when she was 7 5/12 years, was 
approximately that of a 3-year-old. The cho- 
lesterol at that time was 208 mg. and the 


menor- 


PBI 2.3 ug. She had taken thyroid substanc« 
very irregularly for about 3 years. On physi 
cal examination she was an alert, obese, intel 
ligent child 50 inches in height and 94 Ib 
in weight. The span was 48% inches and th: 


upper measurement was 26% inches. The skin 
was slightly dry, and the thyroid gland was 


just palpable. The PBI was 3.5 ug. Her bon 
age was approximately 7 years. Thyroid ther 
apy was started and maintained at 2 grain 
daily. From July 26, 1956, to August 13, 1959 
she grew 10 inches in height. 


*Bio-Science Laboratories, Los Angeles, California. 
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Diagnosis: Juvenile hypothyroidism, stunted 
growth. 


Discussion. The data show that nor- 
mal values for the protein-bound iodine 
can occur in gross disturbances of thy- 
roid function such as hyperthyroidism 
or cretinism. This situation is analo- 
gous to the report of Werner and Ham- 
ilton'*, who observed 15 patients with 
hyperthyroidism who showed normal 
basal metabolic rates. In several of the 
patients included in this report the 
diagnosis of hyperthyroidism was con- 
sidered doubttul by several observers 
because of the normal PBI despite the 
presence of clearcut signs of thyrotoxi- 
cosis. In patients, J.M., S.J., and ELL. 
both the BMR and PBI were within 
normal limits. If these laboratory values 
had been accepted as precluding the 
possibility of hyperthyroidism, the di- 
agnosis would have been missed in 
these 3 patients. Though the 24-hour 
uptake of radioidoine was more ac- 
curate in this particular group of pa- 
tients, it too can be within normal 
limits in hyperthyroidism (Schneeberg, 
Perloff and Serber®). 

Because of the normal PBI values in 
the cretins, several of the ward physi- 
clans were at first unwilling to accept 
the diagnosis. These patients were be- 
yond significant help so that a mis- 
diagnosis would not have been critical. 
In the case of juvenile hy pothyroidism 
with stunted growth, failure to arrive 
at an accurate diagnosis and to pursue 
protracted thyroid therapy would have 


been tragic. Stanbury and his co- 
workers? determined the PBI in 13 
cretins in Mendoza, Argentina, and 


found values from 3.4 to 14.4 with a 
moan of 5.8 »g. They quoted similar 
findings re ported by Vogliazzo in 21 
crctins. The butanol extractable iodine 
'''1) was determined in 2 of our 3 
crlins and was extremely low, indi- 
that the circulating material 


nvasured as PBI was probably a bio- 
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logically inactive iodinated protein. It 
seems probable that the same situation 
may have been found in our third 
cretin and in the subjects reported by 
Stanbury if the BEI had been meas- 
ured, 

How may we account for a normal 
PBI in hyperthyroidism, a disease in 
which the symptoms are presumably 
caused by an increased quantity of cir- 
culating hormone? Laboratory error 
seems unlikely in view of the confirma- 
tion of the values obtained by repeti- 
tion. Urinary loss of iodine is not prob- 
able in hype rthyroidism where the 
urinary excretion ‘of radioactive iodine 
is low. Exhaustion of iodine stores may 
occur in severe long standing cases, 
so-called “burned-out hype rthyroid- 
ism,” but in these patients the disease 
was of short duration. Daily fluctua- 
tions of the PBI, such as have been de- 
scribed in euthyroid subjects (Margo- 
lese and Golub® ), have not been re- 
ported in hype rthyroidism to our 
knowledge. 

Three possible explanations may be 
offered: (1) Physiologic variation oc- 
curs in hyperthyroid as well as in 
euthyroid subjects; these cases would 
appear at the lower end of a distribu- 
tion curve of PBI values in hyperthy- 
roidism. Though we might expect the 
PBI to be extremely low when these 
subjects become euthyroid, this has 
been found in only one subject. (2) 
The transport protein for thyroid hor- 
mone, thyroxine-binding protein (TBP), 
may have been diminished, so that it 
was quickly saturated with hormone 
and the level of free circulating thy- 
roxine may therefore have been high. 
This latter value cannot be measured 
chemically in the blood. (3) Recent 
work (Sterling and Chodos*) has 
shown that there may be an unusually 
rapid degradation rate of thyroxine in 
Graves’ disease. This might conceivably 
lower the PBI in some hyperthyroid 
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subjects, though a dissociation has 
been found between the PBI and the 
degradation rate. 

Summary. Normal values for the se- 
rum protein-bound iodine have been 
found in 15 patients with hyperthy- 
roidism, in 3 cretins and in one case of 
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cretins the butanol extractable iodine 
was very low. Though the PBI is usual- 
ly an accurate reflection of thyroid 
function, it may be misleading in cer- 
tain instances, and reliance on clinical 
judgment and other parameters of 
thyroid function is stressed. 


juvenile hypothyroidism. In 2 of the 
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SUMMARIO IN INTERLINGUA 
Valores Normal de Iodo Ligate a Preteina in Hyperthyroidismo e Cretinismo 


Esseva trovate valores normal de iodo ligate a proteina seral in 15 patientes 
con hyperthyroidismo, in 3 cretinos, e in un caso de hypothyroidismo juvenil. 
In 2 del cretinos le iodo extrahibile per butanol esseva bassissime. Ben que le 
iodo ligate a proteina es usualmente un reflexion accurate del function thyroide, 
illo pote esser deceptive in certe casos. Es sublineate le importantia del judica- 
mento clinic e le necessitate de prender in consideration altere parametros del 
function thyroidic. 
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COLISTIN: ANALYSIS OF A NEW ANTIBIOTIC IN 44 CASES OF 
SYSTEMIC GRAM-NEGATIVE BACTERIAL INFECTION 


By James W. Hatt, M.D. 
FELLOW IN MEDICINE 


(From the Department of Medicine, University of Minnesota Medical School and Hospitals, 
Minneapolis, Minnesota ) 


InFrections due to Gram-negative 
bacteria appear to be among the most 
common bacterial group of diseases en- 
countered in a general hospital today. 
This incidence is paralleled by the 
seriousness of the disease spectrum pro- 
duced. The urinary tract is the promi- 
nent site of parisitism, ranging from 
acute cystitis to chronic and relentless 
pyelonephritis with the grave compli- 
cations of uremia and_ hypertension 
( Kass", Birchall? ). Moreover, a signifi- 
cant number of wound infections ( par- 
ticularly the sepsis of burns) (Graber''), 

cavité iting pneumonia, se pticemia and 
shock, and infantile diarrhea contribute 
to the total morbidity and mortality. 
Unfortunately, re sistance of these in- 
fections to intensive medical care, 
including antibiotics, is all too often 
observed. Strains of Proteus and 
Pseudomonas speeies remain conspicu- 
ously insensitive to available antibiotics 
(Garrod®, Bryer®). There are reports 
progressive increase in the per- 
centage of antibiotic-resistant species 
of Escherichia coli, Paracolon and 
Klebsiella that are isolated from hu- 
man sources (Lind and Swanton?*), 


A vexing clinical problem, often 
encountered in recurrent pyelone- 
phritis, is the successive replace- 


ment of an initially sensitive or- 
ganism with a stubbornly resistant 
species following therapy ( Jackson, 
Poirier and Grieble’*). The ultimate 
rate of cure for this disease is probably 
not greater than 10% (Kass*°), and has 
led to such desperate efforts as the 


intrarenal artery instillation of anti- 
biotics (Hood et al.**). 

It is clear, therefore, that more effec- 
tive methods of prevention, control and 
treatment of these infections are criti- 
cally needed. In many respects the situ- 
ation is similar to, but possibly exceeds 
in magnitude, the general problem of 
staphylococcal disease. One avenue of 
approach is the continuing develop- 
ment of effective antibiotics, particu- 
larly drugs that are bactericidal for 
organisms selectively resistant to pre- 
vious therapy. 

This communication analyzes experi- 
ence with the newly available antibi- 
otic, colistin, particul: irly with regard 
to effectiveness and safety, in the 
management of 44 cases of systemic in- 
fection due to Gram-negative bacteria. 

BACKGROUND OF COLISTIN. In 1946 
Koyama et al.*! in Japan isolated from 
culture of an earth bacillus, Aerobacil- 
lus colistinus, a complex polypeptide 
assigned the generic name “colistin,” 
which was found to exhibit bactericidal 
properties. The substance could be 
crystallized to a white powder of molec- 
ular weight of approximately 969, 
which on chromatographic analysis ap- 
peared to be composed of the 5 amino 
acids alpha, gamma diamino butyric 
acid, 6 methylotanoic acid, ]-threonine, 
l-leucine, and d-leucine; thus differing 
from polymyxin B qualitatively only 
by the absence of phenylalanine 
(Schwartz, Warren, Barkley and 
Landis**, Ross, Puig and Zaremba**). 
In vitro sensitivity studies against se- 
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lected strains of Salmonella, E. coli, 
Pseudomonas, Hemophilus, Klebsiella, 
Shigella, Spirilla, and some Brucella, 
indicate varying degrees of effective- 
ness, while Proteus and Neisseria 
species and the Gram-positive organ- 


isms have been generally resistant 
(Schwartz, Warren, Barkley and 


Landis**, Chabbert*). “Moderate ac- 


tivity’ has been claimed against some 
Candida strains (Schwartz, Warren, 


Barkley and Landis**). This antimicro- 
bial spectrum closely simulates that of 
the polymyxins, rev ealing for the most 
part among individual strains of bac- 
teria a slightly reduced potency, when 
compared milligram for milligram with 
polymyxin B (Chabbert*, Hirsch, Mc- 

Carthy and Finland't, Wright and 
Welch**). The bactericidal effect is 
stable in serum and throughout physi- 
ologic pH ranges (Schwartz, Warren, 

Barkley and Landis**). Animal studies 
indicate a wide therapeutic-toxic mar- 
gin (LD; for mice subcutaneously, 
138 mg. per kg. for the sulfate, and 
48.6 mg. per kg. for the sodium 
methanesulfonate preparations respec- 
tively) (Schwartz, Warren, Barkley 
and Landis**, Blaustein*), and there 
appears to be an absence of renal 
toxicity (Schwartz, Warren, Barkley 
and Landis**, Chabbert*, Blaustein* ). 
Resistant strains may be obtained after 
serial passage in vitro and in animals, 
and examples of reciprocal cross re- 
sistance with polymyxin B have been 
reported (Hirsch, McCarthy and Fin- 
land!‘ ). However, the incidence of per- 
sistent resistant mutations is probably 
low (Chabbert®, Schwartz, Warren, 
Barkley and Landis**). 

Gastrointestinal absorption is slight 
(Forni*, Schwartz, Warren, Barkley 
and Landis**). For systemic infections 
the intramuscular route is employed 
with recommended divided dose of 2 
mg. per kg. body weight, following 
which bactericidal blood levels in the 
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range of 2 to 10 »g. have been shown 
to occur, with a peak at 3 to 4 hours 
and a 12 hour duration. The drug is 
concentrated in the urine at later pe- 
riods (McCabe, Jackson, and Kozij** 
Schwartz, Warren, Barkley — and 
Landis** ). Sandrucci’s* studies in chil- 
dren with meningitis indicate cerebral 
spinal fluid levels approximately one- 
third that of the blood. 

Clinical experience with colistin sul- 
fate and sodium colistinmethanesul- 
fonate has accumulated from 1950 to 
1958 in Japan, France, and Italy in the 
treatment of gastroenteritis, systemic 
medical and surgical infections, and 
whooping cough. The reports of these 
studies, numbering approximately 115, 
are almost uniformly enthusiastic. 
However, these reports, in general, do 
not allow critical evaluation because 
of inadequate details of case material, 


bacteriology, and combinations with 
other antibiotics. 
Nakamura and co-workers*® in 195] 


noted marked improvement in 50% of 
85 cases of whooping cough among 
children under 2 years of age, as com- 
pared to 33% improvement with a per- 
tussis vaccine and 7% in a saline con- 
trol group. Sacrez, Levy and Minck” 
achieved successful er: eae of sero- 
logically-typed, pathogenic E. coli from 
the stools of 104 of 167 dhiides n with 
gastroenteritis, and Breton, Ponte and 
Poingt* found colistin given orally the 
most effective of 6 antibiotics in simi- 
lar infections. Guassardo’s™ treatment 
of 500 cases of undefined gastroenter- 
itis resulted in “80% improvement” 
“lack of toxicity;’ 2 newborns 
severe E. coli meningitis, underwent 
“slow but full recovery” on treatment 
with colistin. Promising results are re- 
ported for urinary tract infections. 
Robecchi and Favro®? obtained good 
% of refractory cases; no 


and 
with 


results in 62% 


and Vecchione* claimed favorable cf- 
fects in 57 of 62 patients; and Piane”’ 
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COLISTIN: 


uniformly sterilized the urine in 19 
women with varying degrees of bacil- 
luria. Prolo*! observed “positive re- 
sults” in 18 of 25 cases of nongonococ- 
cal urethritis after failure with penicil- 
lin, and, among 60 women with infec- 
tions complicating obstetrical or gyne- 
cological conditions, Massano and 
Monticelli®® achieved “recovery of 80% 
of cases,” noting no adverse effects on 
fetal development. Scevola’s*® single 
case report of apparent cure in severe 
infection due to Brucella melitensis, 
after multiple antibiotics had been in- 
effective, is the only note on this dis- 
ease. Benagiano and Capozzi' con- 
cluded colistin had a promising role 
in oral infections, and Forni? summar- 
ized experimental and clinical informa- 
tion, suggesting that Candida super- 
infection “rarely” occurs with colistin. 
Colistin was used in approximately 
700 patients in the United States prior 
to being made generally available 
(Morton**). Wright and Welch** and 
Finland and associates'* have con- 
firmed the antimicrobial spectrum with 
in vitro techniques, noting its similar- 
ity to polymyxin B. Blaustein’s* data 
indicate a favorable bactericidal action 
in comparison with 15 other antibiotics, 
and Graber, Tunbusch and Vogel"! 
found uniform sensitivity of Pseudo- 
monas strains isolated from burn pa- 
tients. Ross, Puig and Zaremba** used 
colistin for gastroenteritis in children, 
obtaining “good” results against E. coli, 
“fair” results in salmonellosis, but 
“poor” response in 2 instances of ty- 
ploid fever, and a delayed effect in 7 
cases Of shigellosis, despite good in 
vi'ro sensitivity of the bacteria. The 
appearance of a resistant strain of E. 
coli in a child during treatment is de- 
ribed. Greengard and Aliseda'? con- 
cuded colistin was “safe and effective,” 
a result of studies of gastroenteritis 
infants. Hoekenga, Huberto and 
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Green" achieved good results in 70% 
ot children with severe diarrhea. Mc- 
Cabe, Jackson and Kozij** treated 33 
adults with systemic infections, chiefly 
of the urinary tract, in which a 62% 
improvement was noted. All the re- 
viewed investigations stress the clini- 
cal safety of colistin. There has been a 
low incidence of side effects, such as 
circumoral paresthesias and occasional 
pain on injection, but there was a con- 
spicuous lack of demonstrable renal 
toxic effects. 


Materials and Methods. During the course 
of approximately one year 54 patients having 
infections due to Gram-negative bacteria, 
that constituted a problem in therapy, were 
treated with sodium colistinmethanesulfonate® 
at the University of Minnesota Hospitals. No 
selection of cases was employed, patients 
being treated when indicated. However, most 
of the patients had severe underlying dis- 
eases and were usually referred for a trial 
with colistin when other treatment had failed. 
The drug was not withheld in any of these 
patients, except in instances where azotemia 
was prominent. Ten patients are excluded 
from the analysis of response (but not of side 
effects): 4 other antibiotics were 
used concomitantly with colistin, 5 due to 
inadequate bacteriologic data, and one case 
where myocardial infarction and death oc- 
curred on the second day of therapy. All 
patients were personally examined by the 
writer, followed during the period of treat- 
ment, and observed closely for side effects. 
Hemoglobin concentrations, leukocyte and dif- 
ferential counts, urinalysis, and blood urea 
nitrogen were determined before and _ after 
treatment. Precise bacteriologic criteria were 
established. In urinary tract infections, col- 
ony counts in excess of 100,000 were always 
present; in selected cases of wound infec- 
tions and pneumonia, the particular species 
was the sole or predominant organism. A 
“good” immediate response indicated that 
the pathogen was eliminated, as judged by 
cultures obtained within several weeks after 
therapy. An “ineffective” response indicated 
that the bacteria persisted. Sodium colisin- 
methanesulfonate was given intramuscularly 
in an average dose of 75 mg. per day (ap- 
proximately 1 mg. per kg.) in 2 or 3 divided 
doses for an average period of 10.3 days. 


because 


Supplied by the Warner-Lambert Research Institute, Morris Plains, N.J., as Coly-mycin M. 
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This dose was combined in one case with 
topical application of the antibiotic to a 
wound. 

Antibiotic sensitivity determinations — to 
colistin were carried out by the “tube dilu- 
tion” method on 200 strains of bacteria iso- 
lated from human infections, including some 
of the treated patients, to assess the in vitro 
effectiveness of colistin. 

Results. Table 1 summarizes the re- 
sults in 44 patients, fortuitously the 
same in sex distribution, and of an 
elderly median age. As shown in Table 
2, these patients were grouped in 3 

TABLE 1.—PATIENT POPULATION 

44 patients selected from 54 treated 
Age: Median 60 yr. 
22 females 


Range 6-85 yr. 


Sex: 22 males 


general categories, which facilitated a 
more critical appraisal of results 
(Garrod’, Gould’’). Major factors ex- 
pected to adversely affect treatment 
were present in 75% of the cases (Group 
A) and included the following: ob- 


TABLE 2. 


A. Major factors adverse to treatment 33 (75%): 
Obstructive uropathy or neurogenic bladder 
Repeated or indwelling catheterization 
Chronic infection 
Severe underlying systemic disease 
Undrained extensive abscesses 


structive uropathy or neurogenic blad- 
der dysfunction, repeated or indwell- 
ing catheterization, chronic refractory 
infection, severe underlying sy stemic 
disease with marked depression of host 
defense mechanisms, and undrained ex- 
tensive abscesses. Group B consisted 
of 7 patients (16%) with minor factors 
complicating therapy, including poorly 
controlled diabetes mellitus, prolonged 
corticosteroid treatment, and compli- 
ating local factors. Group C, with only 
4 patients (9%), was judged to have 
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no important factors adverse to treat: 
ment. 
As shown in Table 3, a focus in th 


urinary tract predominated in 86% of 
the cases, while 5 wound infections (4| 


postoperative and one secondary to ex. 
tensive herpetic lesions), and 
Pseudomonas pneumonia were includ. 
ed. The urinary tract conditions 


ranged from acute pyelonephritis with | 


bacteremia to uncomplicated acute cys. 
titis, but included predominanth 
chronic or recurrent infections associ: 
ated with obstruction, debilitating dis. 
ease, or instrumentation of the bladder 
Among the 44 patients there were 5 
Gram-negative pathogens isolated ir 
significant numbers (Table 3); 
frequent were Pseudomonas, E. coli 
and Proteus species, with fewer num 
bers of Klebsiella and Paracolon rep 
resented. In 3 instances of mixed in- 
fection Gram-positive bacteria wer 
pre sent; however, due to their recog 
nized insensitivity to colistin they wer 
excluded from ‘the final evaluatior 
This microbiological representation 0! 


most 


PATIENT CATEGORIES 


B. Minor factors adverse to treatment 7 (16 
Poorly controlled diabetes mellitus 
Prolonged corticosteroid treatment 
Complicating local lesions 

C. No factors adverse to treatment 4 (9%): 
The infection itself is the primary disease 


one; 


} 


Gram-negative infection is somewhat | 


atypical, probably reflecting the ¢ 
fects of previous therapy and the cas 
material (Garrod® ). 


TABLE 3.-TYPE OF INFECTION 


Site: Urinary tract 38 (86°% 
Wound 5 
Pneumonia 1 

Organisms: Pseudomonas 17 
E. coli 14 
Proteus 14 
Klebsiella 6 
Paracolon 2 
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4 ciate treatment with sodium colistin- 


Hall: 

Table 4 summarizes the response in 
terms of the individual patient. In 24 
instances complete eradication of the 
bacteria was accomplished, and in 5, 
one or more pathogens were eliminated 
from mixed infections, resulting in an 
over-all good response in two-thirds 
(67%) of the cases. In 15 patients re- 
peat cultures showed no significant al- 
teration; these were judged as thera- 
peutic failures. Analysis of the response 
in terms of patient category (Table 
4) illustrates clearly the pre-eminence 
of host factors in determining the out- 
come of treatment. Thus in Groups C 
and B, with absent or minor factors 
adverse to successful treatment, a uni- 
formly good response occurred (100%). 


TABLE 4.—COLISTIN RESPONSE 


PATIENTS 
(ood (24 complete, 
Ineffective: 


29 (67%) 
15 (33%) 


5 partial): 


Response according to patient's category: 


Group good $4 100°% 
Group B: good 77 100% 
Group A: good 13/33 40% 
ineff. 15/83 45% 
mixed 5.33 15% 


ln Group A, with serious impediments 
to treatment considered, there was 
only 55% over-all rate of improvement, 
including 5 cases of mixed infections. 
Such a difference illustrates the im- 
portance of attempting to define, at 
least in general terms, the selection of 
patients and disease situations, in which 
one attempts to evaluate antibacterial 
igents, 

lwo individual cases are instructive: 

‘se 8 represents a 49-year-old wom- 
u» who was bedridden with wide- 
pread metastatic adenocarcinoma and 
le ~ukopenia from chemotherapy. She 
had acute fever, chills, and flank pain 
with pyuria and an abundant growth 
ot E. coli in an urine culture. Imme- 


ANALYSIS OF A NEW ANTIBIOTIC 


67/565 


methanesulfonate was begun, and with- 
in 24 hours she was afebrile and re- 
mained so. Urine cultures after treat- 
ment, and 3 months later, were sterile. 

Failure is represented by Case No. 16 
who was a 64-year- -old woman with 
disseminated breast cancer under ster- 
oid treatment and had symptoms com- 
patible with cystitis. E. coli was cul- 
tured from the urine. Colistin treat- 
ment did not subdue the infection, yet 
gradual clearing occurred when tetra- 
cycline was weed. Subsequently, how- 
ever, acute pyelonephritis with ‘Proteus 
vulgaris ensued, and was intermittently 
present until death. 

Table 5 illustrates the effectiveness 
of colistin against the 5 pathogens en- 
countered. Good results were achieved 
in the 2 Paracolon infections, in 9 of 
the 14 cases of E. coli infection, and in 
10 of the 17 cases of Pseudomonas in- 
fection. Three of the 6 patients with 
Klebsiella were benefited. Of the 14 
cases with Proteus infection there were 
only 5 successes. This patte m corres- 
ponds generally to the in vitro sensi- 
tivity studie ’s on 200 pathogenic strains 
of bacteria as shown in Table 6. “Sensi- 
tivity” and “resistance” are related to 


TABLE 5.—COLISTIN RESPONSE— 


ORGANISMS 


Pathogen Good Response 

Paracolon 2/2 cases 100% 
E. coli 914 “ 70% 
Pseudomonas 10/17“ 60% 
Klebsiella 36 50% 
Proteus 5/14“ 36% 
Totals 29/53 “ 55% 


blood levels which may be reasonably 
expected with intramuscular colistin 
therapy. In comparison with the clini- 
cal findings the test tube evaluation 
shows more uniform Proteus resistance, 
and a varied sensitivity pattern with 
the heterogenous paracolon group. 
Staphylococcal and streptococcal strains 
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were notably resistant. Pseudomonas 
and E. coli were quite sensitive, while 
about 50% of Klebsiella strains were 
sensitive. 

Colistin was generally well tolerated, 
there being 5 possible instances of ad- 
verse effects among the 54 total pa- 
tients. Local pain on injection was ex- 
perienced in 2 cases when a total daily 


TABLE 6 
PATHOGENIC 


Sensitive* 


Organism 1.17-4.69 
+tttt 
Pseudomonas 
Hitt 
+ 
E. coli ttttt ttttt 
Klebsiella ttttt 
+ 
Paracolon +t 
Proteus j 
Staphylococcus 


Streptococcus 
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McCabe, Jackson and Kozij**). In ; 
single male patient with obstructiv: 
uropathy and recurrent pyelonephritis, | 
whose baseline blood urea nitroger 
was 39 mg. per 100 ml., the BUN ros: 
to 53 mg. per 100 ml. during treatment, | 
at a time however, when further ce- 
hydration occurred. The 


gators (Hopper, Jawetz and Hinman" | 


degree of 


200 STRAINS OF 


Intermediate Resistant 
9.37 18.75-75 ug. | 


tttt 


ttttt 
ttttt 
ttttt 
ttttt 
+tttt 
ttttT 


TtTTT THTTT 7 


*Sensitivity and resistance based on blood levels anticipated of up to 10 ug. after intramuscular colistix 


dose of 150 mg. was given in a single 
injection, and disappeared in one of 
these patients when the dose was 
halved. One patient described a transi- 
ent sensation of vertigo precisely 
when the injection was given, however, 
she had expressed considerable nerv- 
ousness regarding other medications, 
making this complaint difficult to eval- 


uate. One woman complained of a 
sensation of circumoral paresthesia 


typical of that noted by other investi- 


azotemia subsequently returned to thi 
former level. No depression of circu: } 
lating hematopoetic elements occurre 
nor were there any induced abnormali- 
ties of the urine sediment. In only ° 
instances was the antibiotic discon- 
tinued. 

No strict attempt was made to com 
pare response to colistin with ther | 
antibiotics. However, Table 7, in v hich 
each patient treated with addit onal 
antibiotics served as his own coutrol, 
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Hall: 
illustrates certain points of this rela- 
tionship. In two-thirds of the cases 
there were one or more antibiotics em- 
ployed either before or after colistin. 
There was an approximate equal inci- 
dence of success with colistin where 
failure had occurred with other drugs 
(34%) and vice versa (29%); however, 
significantly in 71% of failures with 
colistin other antibiotics were also 
unsuccessful. The follow-up informa- 
tion provides another perspective of 
this point. In 37% of cases responding to 
colistin a similar infection had recurred 
at death or follow-up, whereas in 80% 
cases refractory to colistin treatment in- 


TABLE 7.—COMPARATIVE 


Other antibiotics used in 29/44 (67~% 


Colistin “good” 
Colistin ineff. 
Colistin ineff. 
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on various specific and nonspecific 
host defense systems attests to the 
widely distributed antimicrobial factors 
human tissues and fluids: an ex- 
ample of which is the bactericidal ef- 
fect of normal serum on the destruction 
of E. coli (Nungester*® ). 
2. The condition of the host may be 
severely compromised that any 
therapeutic attempts are likely to fail. 
A simple illustration, shown by several 
of the patients, was the presence of 
marked prostatic obstruction to urine 
outflow, in which temporary alteration 
of bacterial flora may be achieved: 
however, prolonged irradication of sig- 


SO 


EVALUATION AND FOLLOW-UP 


of cases: 
1029 34% 
“good”: 7/24 29% 
ineff.: 17/24 71% 


Infection present at follow-up or death: 


Colistin “good” 
Colistin ineff. 


fection had remained or recurred. The 
high incidence in both groups reflects 
again the therapeutically difficult case 
material. 

Discussion. The difficulties in evalu- 
iting the role of an antibiotic in the 
clinical course of human infections are 
uultiple. This is applicable especially 
to chronic disease. While the criteria 
o! effectiveness or ineffectiveness based 
on the presence or absence of the of- 
tending bacterium following treatment 
uld appear to provide a_ simple 
rdstick of the antibiotic’s worth, this 
‘rpretation is an oversimplification. 

following represents some of the 
riable factors: 

Infections may be handled ade- 
itely by the host without the assis- 
ice of antibiotics, as was obvious be- 
re the era of effective antibacterial 
ents. An extensive medical literature 


CASCS 


Cases: 


9/14 37% 
16,20 80% 


nificant pathogens is virtually impos- 
sible without correction of the obstruc- 
tive defect. 

3. The particular species and strain 
of bacterial parasite must be reckoned 
with in terms of its own special quali- 
ties of virulence and resistance. Thus 
most hospital-acquired Proteus infec- 
tions are insensitive to the usual anti- 
biotics, and by virtue of their urease 
enzyme system promote the formation 
of renal calculi. 

It is plain, then, that the critical de- 
terminants which will chart the out- 
come of a given infection are factors 
primarily inherent to the selected host 
and to the particular parasite involved. 
When a therapeutic agent is applied 

patients with uncomplicated infec- 
tions, similar to Group C of this study, 

high incidence of success is to be 
anticipated. However, even a mod- 
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erate response rate among patients of 
the Group A type (major factors ad- 
verse to therapy ) may have important 
significance (Bryer®, Gould!®, Mar- 
coni**); hence the concern with the 
need for general characterization of 
these factors i in the present study. Care- 
ful observations on a few, or even 
single cases may contribute much in 
the early evaluation of ther rapeutic 
agents, as shown in the report of 
McCabe, Jackson and Kozij**. 

In the present study two-thirds 
(67%) of 44 patients with systemic in- 
fection showed bacteriologically con- 
firmed improvement on treatment with 
colistin. Seventy-five per cent of these 
had major complicating factors ad- 
verse to treatment, and as shown in 
the spectrum of organisms represented 
(Table 3) and in the comparison with 
other antibiotics and follow-up (Table 
6), the bacterial pathogens for the 


most part were strains of unusual viru- . 


lence or resistance. This over-all re- 
sult suggests a significant contribution 
of the antibiotic in the eradication of 
infection, comparing favorably with re- 
sults of others in corresponding disease 
situations (Garrod*, McCabe, Jackson 
and Kozij**, Robecchi and Favro*),. 
Both E. coli and Pseudomonas infec- 
tions, and the 2 instances of Paracolon 
infection showed a generally good re- 
sponse, while 3 of 6 Klebsiella and only 
36% of Proteus species were successfully 
treated. As noted earlier, this relates 
closely with what might be expected 
from in vitro sensitivity information. 
The apparent safety ‘of this polypep- 
tide is impressive. Less than 10% of 
the patients had side effects, which in- 
cluded pain on injection, transient ver- 
tigo, circumoral paresthesia, and a 
single case in which a temporary in- 
crease in azotemia occurred concomi- 
tant with colistin therapy. A renal toxic 
effect could not be excluded in the last 
case. However, several other explana- 
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tions for the increase in azotemia are 
possible. This would be the first report 
implicating possible renal injury. Ney- 
ertheless, because of the well-known 
effects of other antibiotic polypeptides 
in this regard caution should continue 
to be exercised in patients with signifi- 
cant azotemia (Gould'’, Hopper, 
Jawetz and Hinman'*, Schwartz, War- 
ren, Barkley and Landis**). McCabe’s** 
incidence of approximately 50% minor 
side reactions is much in excess of 
other reports, and the present findings, 
and may represent a difference in anti- 
biotic lot or their 6- -hourly dosage 
schedule contrasted to a twice a day 
program. Since the beginning of the 
present investigation the recommended 
dose was increased from 1 to 2 mg. 
per kg. body weight (Schwartz, War- 
ren, Barkley ‘and Landis*? ), hence some 
of the cases may not have received 
optimal bactericidal levels. 

From these observations, viewed 
the perspective of other reports, colistin 
is of demonstrated value in the treat- 
ment of selected cases of systemic in- 
fections due to Gram-negative bacteria. 
Disease associated with Pseudomonas 
species is perhaps the prime indication, 
as a high incidence of strains with 
resistance to the “broad spectrum’ 
antibiotics exists. Information thus far 
in the experimental animal and human 
use suggests that colistin may have 
fewer side effects and less ne phrotoxity 
than polymyxin B. The need for paren- 
teral administration of colistin is a lim- 
iting condition against use for uncom- 
plicated infections due to other organ- 
isms; however, this potent bactericidal 
agent may be useful in refractory cases 
due to resistant E. coli, Paracolon and 
Klebsiella organisms. Although  spor- 
adic successes were noted in Proteus 
infection, from the low success rate 
(36%) in the present study and the 


unfavorable in vitro sensitivity assavs, 


colistin is not being employed against 
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Proteus species. Whenever possible, in 
vitro sensitivity testing provides a guide 
in the use of an antimicrobial agent. 

Summary. 1. In the detailed study of 
44 patients with infections due to 
Gram-negative bacteria, and conspicu- 
ous complicating factors, treatment 
with the antibiotic, colistin, achieved 
bacteriologically proven improvement 
in 67% of cases. 

2. This polypeptide appeared to be 
safe, and except for a low incidence 
of minor side effects was well tolerated. 

3. The particular usefulness of colis- 
tin appears to be for infections due to 
Pseudomonas species, however a dis- 


ACKNOWLEDGMENT: ‘The writer wishes to ac 
W. Spink in criticism of this report, the house 


for their cooperation in the clinical administration of this antibiotic, 
Joanne Finstad, who carried out the in vitro se 


ANALYSIS OF A NEW ANTIBIOTIC 71/569 
tinct role in the treatment of E. coli, 
Klebsiella, and Paracolon infections re- 
fractory to other therapy is suggested. 

4. In vitro sensitiv ity determinations 
on 200 bacterial pathoge ns showed a 
high incidence of effectiveness against 
Pseudomonas and E. coli strains, var- 


iable potency against Klebsiella and 
Paracolon strains, and marked resis- 
tance of Proteus, staphylococci and 


streptococci to levels of colistin which 
may be achieved in the blood. 

5. A suggestion is made for adequate 
definition of case material when at- 
tempting to evaluate an antibiotic in 
human disease. 
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SUMMARIO IN INTERLINGUA 


Colistina: Analyse de un Nove Antibiotico in 44 Casos de Infection Systemic 
per Bacterios Negative al Gram 


1. Le detaliate studio de 44 patientes con infectiones per bacterios negative 
al Gram e conspicue factores complicatori demonstrava que le antibiotico colistina 
effectuava un bacteriologicamente demonstrabile melioration in 67% del casos. 

2. Il pareva que le polypeptida colistina es un agente innocente. A parte un 
basse incidentia de minor effectos lateral, illo esseva ben tolerate. 

3. Le utilitate particular de colistina es apparentemente a trovar in su uso 
contra infectiones per spe cies de Pseudomonas. Tamen, un rolo distincte es 
suggerite pro le agente in le tractamento de infectiones per Escherichia coli, 
Klebsiella, e Paracolon in tanto que istos es refractori a altere therapias. 

4. Determinationes de sensibilitate in vitro con 200 pathogenos bacterial 
monstrava un alter incidentia de efficacia contra racias de Pseudomonas e E. coli, 
un variabile potentia contra racias de Klebsiella e Paracolon, e marcate resistentia 
del parte de Proteus, staphy lococcos, e streptococcos contra le nivellos de colistina 
que pote esser effectuate in le sanguine. 

5. Es presentate le suggestion de elaborar un adequi ite definition del material 


de casos quando on tenta evalutar un antibiotico in le tractamento de morbo 
human. 
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CLINICAL VERSUS ACTUARIAL PREDICTION IN THE DIFFERENTIAL 
DIAGNOSIS OF JAUNDICE 


A STUDY OF THE RELATIVE ACCURACY OF PREDICTIONS MADE BY PHYSICIANS AND BY 
A STATISTICALLY DERIVED FORMULA IN DIFFERENTIATING PARENCHYMAL AND 
OBSTRUCTIVE JAUNDICE 


By B. Martin, M.D.° 


P. C. ApostoLakos, Pu.D.+ 


AND 


H. Roazen, B.S.} 


DULUTH, 


In this study the ability of 24 physi- 
cians to classify 48 case histories of 
regurgitation jaundice into the 2 broad 
categories of parenchymal and obstruc- 
tive disease was compared with the 
effectiveness of a statistically derived 
formula (Fisher's discriminant func- 
tion?) in making the same differential 
diagnosis. Analysis of the results indi- 
cated that there was no significant 
difference between the number of cor- 
rect predictions made by the physicians 
and the number of correct predictions 
made by the statistical formula. The 
pliysicians’ predictions or classifications 
are termed clinical predictions (CP) 
and the predictions or classifications 
made statistically are termed actuarial 
predictions (AP) 

Clinical prediction exists 
whenever an individual uses his experi- 
ence and judgment in evaluating avail- 
able information to make a classifica- 
tion. Actuarial prediction (AP) exists 
whenever the classification is based 
upon objective information statistically 
combined without regard to the ex- 
perience or judgment of the individual 

iking the classification. 


MINNESOTA 


The relative effectiveness of CP and 
AP has been of concern to psychiatrists, 
criminologists, penologists, sociologists, 
psychologists, and others who deal 
with predictions of behavior. Meehl® 
discussed the importance, as well 
the difficulty, of ascertaining whether 
CP or AP is superior. In addition, 
Meehl summarized and analyzed all 
then-existing studies comparing the 
relative effectiveness of CP and AP. No 
comparative study of the relative ac- 
curacy of CP and AP has been reported 
in medicine, excluding psychi: itry. This 
study was the first made in this area 
of medicine. 


Design of Study. The design of this study 
was uncomplicated. Forty-eight protocols of 
jaundice cases were prepared. Twenty-four 
physicians each classified the 48 cases into 
either parenchymal or obstructive jaundice 
categories. The physicians’ predictions were 
the CP. A statistical prediction formula was 
derived from the results of liver function 
tests on 147 cases reported by Hoffbauer, 
Rames and Meinert®. The 48 protocols were 
then classified into the parenchymal or ob- 
structive jaundice categories by this statistical 
formula. The statistical predictions were the 
AP. Finally, the relative accuracy of the 
CP versus the AP was determined. 


Address: 624 Medical Arts Building, Duluth, Minnesota. 
+Address: 302 Beal Building, Duluth, Minnesota. 
Address; Tufts University, Medford, Massachusetts. 
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THE PROTOCOLS. The 48 jaundice cases 
were selected from the hospital records by 
the hospital pathologist (Arthur C. Aufder- 
heide, M.D., Chief Pathologist, St. Mary’s 
Hospital, Duluth, Minnesota). The cases 
were selected consecutively to avoid bias. 
Many cases were discarded because of incom- 
plete data. In addition, a total bilirubin of 2 
mg. or more per 100 ml. was required for 
inclusion in the group studied. Retention 
jaundice was specifically excluded. The cor- 
rect diagnosis in each case was necessary and 
was established by and known only to the 
pathologist. Outside of establishing the above 
criteria, the authors and the participating 
physicians exercised no control over the case 
selection and had no prior knowledge of the 
clinical histories or of the correct diagnosis. 


almost equally between 23 cases of extra- 
hepatic biliary obstruction and 25 cases of 
parenchymal disease. Table 1 also indicates 
the etiology and the means by which the 
diagnosis was established. While the cases 
have been separated in Table 1 in_ this 
way, the clinicians and the statistical formula 
placed the cases into the 2 broad categories 
indicated above and did not make a specific 
diagnosis. The correct diagnosis was estab- 
lished by the hospital pathologist, whose de- 
cision was final. 

CLINICAL PREDICTIONS. A questionnaire, in- 
structions, answer sheets, and a set of the 
protocols were mailed to each of the physi- 
cians who had previously indicated a willing- 
ness to participate in the study. Twenty-four 
physicians returned completed answer sheets 


TABLE 1.--COMPOSITION OF THE 48 PROTOCOL CASES 


Diagnosis established by: 


Operation 
Type of Disease 


Extrahepatic biliary obstruction 


Carcinoma 7 
Common Duct Stone 11 
Total 
Parenchymatous Liver Disease 
Cirrhosis l 
Hepatitis 1 


Miscellaneous 
Chlorpromazine Jaundice 
Carcinomatous Replacement 


Total 


Grand Total 20 


The 48 case protocols, based entirely on 
the hospital records, were written by an in- 
tern (Wendell A. Johnson, M.D., Mayo 
Foundation, Rochester, Minnesota). The 
protocols listed all of the historical in- 
formation, all of the laboratory work (in- 
cluding, of course, all liver function tests per- 
formed) and results of all Roentgen-ray ex- 
aminations. The protocols omitted comments 
concerning progress of the disease, results of 
biopsies, the decisions on, and results of, 
surgery. The criterion used was to include 
all information a thorough practitioner would 
have about a jaundiced patient after 4 days 
of hospital study. The 48 protocols were 
utilized in determination of both clinical and 
actuarial predictions. 

The composition of the 48 cases is cate- 
gorized in Table 1. The 48 cases were divided 


Clinical 


Biopsy Study Necropsy Total 
1 2 10 
2 13 
23 
5 17 
5 
2 2 
1 
25 
5 17 6 48 


Twenty-two other physicians failed to re 
turn completed answer sheets by the deadlin 
for analysis of returns. 

The 24 physicians who returned completed 
answer sheets comprised 6 interns, 9 genera! 
practitioners and 9 physicians who wer 
specialists in internal medicine or abdominal! 
surgery. 

The instructions stated that the participat 
ing physician was to read and study the 
protocols and was to classify each case into 
either the extrahepatic biliary obstruction 
category or into the parenchymal jaundic: 
category. This was a forced decision situa 
tion, since there existed no “doubtful” cat 
gory. In addition, the instructions stated that 
the participating physicians were to work 
independently, were to use any informatio: 
or materials available, and were to complet: 
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the classifications and return the materials to 
the pathologist within 3 weeks after receipt. 

The predictions were entered on the answer 
sheet which was signed by the participating 
physician. The questionnaire completed by 
each physician indicated his professional in- 
terest or specialty, and the length of time 
required to complete his classification of the 
48 cases. 

ACTUARIAL PREDICTIONS. The actuarial 
predictions were based on 2 liver function 
tests. These were the Hanger cephalin cho- 
lesterol flocculation test (48 hour) and the 
MacLagen thymol turbidity test. The data 
for the construction of the statistical formula 
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Hoffbauer data reported the Bodansky varia- 
tion whereas the alkaline phosphatase meth- 
od used in the 48 cases of this study was 
the King-Armstrong. 

The statistical prediction formula utiliz- 
ing the CCF and the TT tests was constructed 
from the Hoffbauer data. 

This formula was: 

Prediction Score (PS) = 10 CCF + 1 TT 

By substituting results of an individual’s 
CCF and TT tests in the above formula and 
by performing the indicated operations, a 
prediction score was obtained for the indi- 
vidual. If the prediction score was equal to 
or greater than 22.5, the individual was 


TABLE 2.—THE HOFFBAUER DATA (3) SUMMARIZED: 
NUMBER OF CORRECT ACTUARIAL PREDICTIONS 


Number of cases 


Distribution correctly classified 
Type of Disease of cases by Prediction Formula* 
(1) (2) (3) 
Obstructive: 
Carcinoma 28 26 
Common Duct Stone 39 37 
Common Duct Stricture 10 10 
Total 77 73 
Parenchymal: 
Cirrhosis 26 21 
Hepatitis 31 29 
Miscellaneous 13 3 
Total 70 53 
Grand Total 147 126 
Per cent correctly classified 85.7 


*Prediction score (PS) = 
Obstructive: PS< 22.5 


’arenchymal: PSs 22.5 


used to make the AP were obtained from 
the 147 cases of jaundice reported by Hoff- 
bauer, Rames and Meinert®. (See Table 2, 
Columns (1) and (2), for detailed classifi- 
cation of these cases). 

The authors’ analysis of the Hoffbauer 
data showed that the 48-hour cephalin cho- 
lesterol flocculation test (CCF) was the most 
discriminating test for the differentiation of 
extrahepatic biliary obstruction from paren- 
chymal disease. Further analysis of the Hoff- 
bauer data indicated that the thymol turbid- 
ity (TT) and the alkaline phosphatase tests 
also discriminated between the two categories 
! jaundice, but to a much lesser degree than 


the CCF. The alkaline phosphatase was not 
utilized in the present stady because the 


10 CCF + 1 TT 


classified into the parenchymatous group. If 
the prediction score was less than 22.5, the 
individual was classified into the extrahepatic 
biliary obstructive group. This prediction 
formula was used to make the actuarial pre- 
diction (AP) of the 48 protocol cases. 

The effectiveness of this statistical approach 
was partially gauged by determination of 
the percentage correct placement of the 147 
cases in the Hoffbauer study using the AP. 
This analysis indicated that the AP were 
85.7% correct. (See Table 2, Column [3] for 
details of this analysis). 

To indicate how the addition of variables 
increases the effectiveness of the prediction 
formula, the authors constructed a statistical 
prediction formula utilizing, as before, the 
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CCF test and the TT test, and in addition, the 
alkaline phosphatase test. This formula ac- 
curately classified 88.4% of the cases in the 
Hoffbauer series. The increase in the per 
cent of the Hoffbauer series classified cor- 
rectly by the 3 variable formula over the 
2 variable formula was 2.7%. Looked at an- 
other way, the addition of a third variable 
reduced the number of errors by 19%. 


TABLE 3. 


Distribution Interns 
Type of Disease of cases (N=6) 
Obstructive: 
Carcinoma 10 54 
Common Duct Stone 13 68 
Total 23 122 
Parenchymal: 
Cirrhosis 17 79 
Hepatitis 5 23 
Miscellaneous 3 1 
Total 25 11 
Grand Total $8 236 


TABLE 4. 
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category, the number of correct predic 
tions made by physicians (according 
to specialty and by toti il) and by the 
prediction formula. Table 4 presents 
the mean number and per cent of cor 
rect predictions made by the 3 groups 
of physicians, by the entire group of 


NUMBER OF CORRECT CLINICAL 
PREDICTIONS 


Number of Correct Classifications Made by: 


Gene ral All MD's Pre liction 
Practitioners Specialists Formula 
N=9 N=9 N= 
79 83 216 9 
99 100 267 11 
178 ISS $85 20 
112 135 
36 92 
5 20 
160 191 18 
SS 948 


SUMMARY OF RESULTS OF CLINICAL AND ACTUARIAL PREDICTIONS 


OF THE 48 PROTOCOLS 


General 


Interns Practitioners 
(N=6) (N=9) 
Mean number of 
correct predictions 39.3 37.6 
Per cent of 
predictions correct 81.9 78.2 


Results. The classifications by the 
physicians and by using the prediction 
formula were checked against the cor- 
rect diagnosis established by the pa- 
thologist. All answer sheets were in- 


dependently checked for scoring errors. 

Tables 3 and 4 summarize the results 
of the predictions made by the physi- 
cians and by the prediction formula. 
Table 3 summarizes the 48 protocol 
cases, and indicates, for each disease 


Specialists MD's Prediction 

(N=9 N=?2}4) Formula 
41.6 39.5 38.0 
86.6 82.3 79.2 


physicians and by the prediction form- 
ula for all 48 protocols. 

Table 4 indicates that the mean num- 
ber of correct predictions ranged from 
37.6 to 41.6 (78.2% to 86.6%). The 
hierarchy of accuracy of correct  pre- 
dictions for the 3 3 groups of physicians 
and the prediction formula was, from 
the most accurate to the least accurat: 
Specialists, Interns, Prediction Formu!.: 
and General Practitioners. 
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Cochran’s Q test! was used to de- 
termine whether these differences in 
accuracy were statistically significant 

(real differences in pre dictive ability ) 
or whether they could have arisen by 
chance (no real differences in predic- 
tive ability). A complete methodology 
for the comparative analysis of CP 
and AP utilizing C ochran’s Q test has 
been de veloped by McHugh and 
Apostolakos*. 

The overall differences among the 3 
groups of physicians and the formula 
were significant. That is, the proba- 
bility was less than 5% that all observed 
differences could have arisen by chance 
alone. 

There was no significant difference 
in the number of correct predictions 
between the formula and the entire 
group of 24 physicians. The probabil- 
ity was far greater than 5% that this 
difference would have arisen by chance 
alone. For the purposes of this study, 
this is the crucial comparison. 

There was a significant difference 
between the specialists and the other 
physicians (general practitioners and 
interns ). The probability was less than 
5% that this difference could have arisen 
by chance alone. 

There was no significant difference 
between the general practitioners and 
the interns. The probability was 
greater than 5% that this difference 
would have arisen by chance alone. 

The analysis presented above indi- 
cated that no significant differences 
existed between the predictive ability 
o! the formula and all physicians; that 
the specialists’ predictive ability ex- 
ceeded that of the interns and general 
practitioners; and that the interns’ and 
the general practitioners’ predictive 
ability were equal. 

Other approaches were utilized in 
the analyses of the prediction data. 
One was a retrospective analysis which 
indicated how often the physicians and 
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the formula were successful in attach- 
ing the proper diagnosis to each of 
the 48 protocol cases. The 48 protocol 
cases consisted of 23 obstructive and 
25 parenchymal cases. 

Of the 23 obstructive cases the pre- 
diction formula correctly classified 
20 cases (87.0%). The physicians 
20.1 correct classifications 
(87.3%). The 24 phy sicians were unani- 
pase correct in only 7 of the 23 ob- 
structive cases (30.4%). However, a 
majority of the physicians (13 or more ) 
were correct in 22 of the 23 cases 
(95.7%). 

Of the 25 parenchymal cases, the 
prediction formula correctly classified 


1S cases (72.0%). The physicians 
averaged 19.4 correct classifications 
(77.5%). The 24 physicians were un- 


animously correct in only 6 of the 25 
pare nchymal cases (24.0%). However, 
a majority of the physicians (13 or 
more) were correct in 20 of the 25 
cases (80.07) 

Another analytical approach used 
was a prospective analysis which indi- 
cated how often a given prediction 
turned out to be correct (see Table 5). 
When the formula indicated “obstruc- 
tive disease,” it was correct 74.7% of 
the time. When the physicians indi- 
cated “obstructive disease” they were 
correct 78.1% of the time. On the other 
hand, when the formula indicated 
“parenchymal disease,” it was correct 
85.7% of the time. When the physicians 
indicated “parenchymal disease,” they 
were correct 87.1% of the time. 

A subsidiary analysis concerned the 
amount of time expended in making 
the predictions. All physicians reported 
the amount of time they expended on 
study and classification of the 48 cases. 
The time required to make the AP was 
also recorded. These results are pre- 
sented in Table 6. 

For all physicians the mean time re- 
quired to predict the 48 cases was 3.5 
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hours, ranging from 1.3 hours to 10 
hours. For the prediction formula, the 
time required to predict the 48 cases 
was 0.4 hours (24 minutes). (The 
time required to construct the predic- 
tion formula was not included in the 
0.4 hours). This analysis indicates that 
prediction using the formula was much 
less time-consuming than prediction 
by the physicians for the 48 cases. 


TABLE 5.—PROSPECTIVE ANALYsIs: 


The American Journal of the Me 


dical Sciences * November, 1960 

(and methyltestosterone and arsenical ) 
jaundice simulate obstructive disease 
biochemically. That the 2 patients had 
received chlorpromazine was explicitly 
stated in the protocols and the major- 
ity of the physici ans, 75% in one in- 
stance and 88% in the other, recog- 
nized this and placed the cases in the 
parenchymal group. To that extent the 


formula “gave away” advantage in 


PER CENT OF DIAGNOSES CORRECT 


IN PROTOCOL CASES 


Diagnosis 


Fe 


Obstructive Disease 
’arenchymal Disease 


TABLE 6.—TIME SPENT IN MAKIN 


General 


Interns Practitioners 
(N=6) (N=9) 
Average number 
of hours 4.3 3.1 
Range of 
Hours 4-6 1.8-6 


Discussion. The results should not 
be understood as advocating a change 
in diagnostic methods. But since the 
prediction formula (AP) did remark- 
ably well in sorting the cases there 
are some possible conclusions applic- 
able to medical practice. It should be 
mentioned initially that the formula 
utilized was not the most effective 
one because one factor, the alkaline 
phosphatase test, had to be discarded 
for the purely local reasons already 
cited. Also, the formula had the handi- 
cap of 2 instances of chlorpromazine 
jaundice being included in the 48 pro- 
tocol cases. It is apparent that any 
formula based on liver function tests 
would get these latter cases in the 
wrong category since chlorpromazine 


All Physicians 
74.7 78. 
85.7 87.1 


G PREDICTIONS OF THE 48 CASES 


All Using 
Specialists Physicians Prediction 
(N =9) (N= 24) Formula 
3.2 3.5 0.4 
1.3-10 1.3-10 


favor of the clinicians. Certainly it is 
not difficult to believe that a more ef- 
fective prediction formula could be 
derived if a larger series of cases with 
complete and comparable data were 
studied and suitably analyzed. 

The results of the prospective analy- 
sis (see Table 5) are worth discussing 
in some detail, because of the exis- 
tence of a marked difference in suc 

cess between the 2 diagnoses of “par- 
enchymal” or “obstructive disease. 
The formula’s success was greater 
whe n it indicated “parenchymal dis- 
ease” (85.7% correct) than when it in- 
dicated “obstructive disease” (74.7% 


correct). For the physicians, a similar 
hierarchy of success existed. The phys'- 
cians’ success was greater when they 
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indicated “parenchymal disease” (87.14% 
correct) than when they indicated 
“obstructive disease” (78.1% correct ). 

Obviously, a diagnosis of “parenchy- 
mal disease” is more likely to be cor- 
rect than a diagnosis of “obstructive 
disease” whether the diagnosis is made 
by a physician or by the formula. This 
finding has 2 implications. First, that 
the most fertile field for improving such 
a prediction formula (and for improv- 
ing physicians’ diagnoses) lies in in- 
cluding a discriminator which will re- 
duce the number of “false obstructives.” 
Second, that when the present formula 
disagrees with the clinician's judgment 
whichever predicts “parenchymal dis- 
ease” is probably right. For example, 
if the formula indicates “parenchymal 
disease” (85.7% correct) the physician 
who diagnoses “obstructive disease” 
(78.1% correct) is probably wrong: 

It would seem reasonable to con- 
clude that the formula may have some 
usefulness for the physician who en- 
counters jaundice patients infrequently. 
In such a circumstance, if the formula 
agreed with the clinician's appraisal 
he would to that extent be reinforced 
in his opinion. Should the formula dis- 
agree, then it would seem wise for him 
to repeat his amanuensis and physical 
examination, and possibly certain 
lected laboratory studies. If his diagno- 
sis still dis: igreed with the results of 
the formula he would, of course, be 
bound to follow his clinical judgment, 
but at this juncture he might desire 
help in analysis of the proble m. 

For the physician who sees many 
jaundice cases, the formula used in 
this study will perhaps be of interest 
in an introspective analysis of the men- 
ti! processes used in arriving at a diag- 
nosis, but it probably will not be of 
ictical use to him. However, as indi- 
c.ted earlier, the accuracy of the 
{mula would be increased by the 
a dition of other discriminating vari- 
ales. Such an improved formula 


DIFFERENTIAL DIAGNOSIS OF JAUNDICE 79/577 


would be of practical use even to the 
physician who sees many jaundiced 
patients. 

This research is relevant to medical 
practice, and particular to medical 
writing, in that this is one of the few 
studies in which a group of clinicians 
were tested as to their ability to diag- 
nose unknown cases, given sufficient 
data. This is in contrast to most studies 
in which a diagnosis is ascertained by 
all means available and then various 
observations are retrospectively tabu- 
lated. In addition, it is hoped that this 
research may induce some caution 
among those who advocate new liver 
function tests. A laboratory test is of 
value only if it significantly affects the 
clinician’s course of action. But this is 
rarely considered by advocates of indi- 
vidual liver tests which are introduced 
as a panacea for the differential diag- 
nosis of jaundice but are later found 
to play a small part in the diagnostic 
appraisal. A study of this kind may 
temper the enthusiasm for a newly 
introduced test until it has been shown 
to improve diagnostic accuracy in a 
fair trial, such as here reported. 

As previously pointed out, the ma- 
jority decisions of the physicians re- 
sulted in a greater number of correct 
predictions than did the decisions made 
by the prediction formula. In practice, 
one does not usually have 23 other 
consulting physicians making diagno- 
ses on a case. Prediction formulas, how- 
ever, could serve as consultants, in a 
sense, on cases in those areas where 
appropriate prediction formulas have 
been constructed. Prediction formulas 
could serve as readily available, inex- 
pensive consulting adjuncts in a physi- 
cian’s clinical practice. 

This study also considered the prob- 
lem of time required to make predic- 
tions. The rapidity with which statisti- 
cal predictions can be made is a factor 
that justifies use of statistical predic- 
tions in clinical practice. Use of the 
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formula took 30 seconds, on the aver- 
age, for each case. Certainly, not a 
time-consuming effort, yet one that 
may conserve physicians time. It may 
well be that physicians aided in diag- 
nosis by statistical methods would have 
more time available for other essential 
activities. 

Another conclusion relates to the eco- 
nomics of medical practice. The liver 
function tests used in the formula can 
be performed on a single sample of 
blood. With the costs of medical care 
a matter of national concern, it is im- 
portant for physicians to realize that 
the incorporation of the results of 
analysis of a single sample of blood 
in an appropriate formula can provide 
a high percentage of correct  classifi- 
cations. 
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At the risk of being repetitious, the 
authors would like once again to stat: 
that they are not advocating — this 
method of diagnosis as a replacement 
for the clinical method, but are insist 
ing that the application of effective, 
rapid statistical methods adds another 
weapon to the physician’s armamen- 
tarium. 

Summary. In a comparative study 
a prediction formula based on two 
common liver function tests equalled 


‘the achievement of a group of physi- 


cians in sorting 48 jaundice cases into 
either obstructive or parenchymal dis- 
ease. That the formula did this well in a 
fair trial is a challenging observation 
worthy of further study. Should the 
results be confirmed, there are appli- 
cations to medical diagnostic methods. 
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SUMMARIO IN INTERLINGUA 


Le Prediction Clinic Contra le Prediction Actuarial in le Diagnose 
Differential de Jalnessa 


In un studio comparative, un formula de prediction—basate super duo tests 
commun del function hepatic—equalava le performance de un gruppo de medicos 
in assortir 48 casos de jalnessa in le sub-gruppos de morbo obstructive e de morbo 
parenchymal. Le facto que le formula se provava capace de functionar ben es 
un observation provocatori que es digne de studio additional. Si le resultatos 
es confirmate, le possibilitate emerge de applicationes in le methodologia de! 
diagnose medical. 
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ALPHA-PHENOXYETHYL penicillin has 
been reported to be absorbed more 
completely after oral administration 
than potassium penicillin V (Knudsen 
and Rolinson'). In attempts to further 
evaluate the usefulness of this penicil- 
lin, we have compared the susceptibil- 
ity of recently isolated staphylococci 
to alpha-phenoxyethyl penicillin, peni- 
cillin G, and penicillin V. The concen- 
trations of penicillin in body fluids 
were also measured and, finally, a num- 
ber of patients were treated to evalu- 
ate the effectiveness and toxicities 
encountered in the treatment of 
penicillin-susceptible bacterial _infec- 
tions. 


Materials and Methods. starpHyLococcaL 
stThAINS. The 98 strains of staphylococci were 
isolated from patients on the wards and in 
the outpatient department of the Louisville 
General Hospital between August 1, 1959, 
ani February 1, 1960. All strains were 
coagulase-positive. Nine of the staphylococci 
were isolated from blood cultures; the re- 
maining 89 strains were from furuncles, ab- 
scesses and wound infections. 


TESTS FOR ANTIMICROBIAL SUSCEPTIBILITY. 
The methods for determining bacteriostatic 
and bactericidal concentrations for the 3 
penicillins were those described by Petersdorf 
et al.® using heart infusion broth and agar 
(Difco) and employing 2-fold dilutions of 
the penicillins® from 100 y per ml. to 0.4 
y per ml. 

PHAGE-TYPING. Staphylococcal bacterio- 
phages were propagated in heart infusion 
broth with .004 M. per L. of added calcium 
(White, Foster and Knight*®) and _ tested 
with both dilute and concentrated bacterio- 
phages as described previously (White et 
al°), The following phages were used in 
this study}: 

GroupI: 29, 52, 52a, 79; 

Group Il: 3a, 

Group III: 

77, VA 

Miscellaneous: 80, 81, 42b. 

If a staphylococcal strain reacted with more 
than one phage, it was classified according 
to the major phage reaction. 

ASSAY OF SERUM AND TRANSUDATES. The 
serum and transudates were assayed imme- 
diately after collection by cylinder-plate meth- 
od (Grove and Randall?) using Sarcina lutea 
FDA #1001 as the assay organism. 


Results. sUSCEPTIBILITY OF STAPHYLO- 
coccr. Seventy-nine per cent of the 98 


(he drug standards for potassium penicillin G, potassium penicillin V and potassium 
a-)) .enoxyethyl penicillin were furnished by Dr. Howard Albright, Bristol Laboratories, Syra- 
cuse, N.Y. The tablets of alpha-phenoxyethyl penicillin (Syncillin) were also furnished by 
Dr. Albright. The generic names for potassium alpha-phenoxyethyl penicillin are potassium 


penicillin 152 or potassium phenethicillin. 


‘The phages and propagating strains used in this study were furnished by Dr. John Blair, 


Hospital for Joint Diseases, New York, N.Y. 


(81/579) 
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Fig. 2.—The bacteriostatic concentrations of 3 penicillins for 45 strains of phage type 
80/81 staphylococci. 
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strains of staphylococci were suscep- 
tible to 12.5 y per ml. of alpha-phenoxy- 
ethyl penicillin, but only 44% were 
susceptible to penicillin G and 424% 
penicillin Vat this 
(Table 1, Fig. 1). The 
ceptibility of staphylococci was due 
predominently to strains lysed by 
phages SO/SL: 71% of the 45 strains of 
80/S8L_ staphylococci were susceptible 


concentration 
increased sus- 


1005 
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OTHER STAPH. 


90- 


80- 
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lysed by phages 80/81 were highly ¢" 
sistant to bactericidal action of all ‘ 
at concentrations of 100 
per ml., penicillin G and V were bac- 
tericidal for only 7% of 80/81 staphylo- 
cocci and alpha- phenoxyethyl penicil- 
lin for only 13% (Fig. 5). 

COMPARISON OF PENICILLIN CONCEN- 
TRATIONS IN SERUM AND TRANSUDATES. 
The concentrations of penicillin ob- 


CUMULATIVE PERCENT 


 O BL- PI 52 


20- 
10- 
4 8 1.6 3.1 6.2 12.5 25 50 100 =—>100 
BACTERIOSTATIC CONC. wg /mi 
Fig. 3.—The bacteriostatic concentrations of 3 penicillins for 53 strains of staphylococci not 


susceptible to phages 80/81. 


to 12.5 y per ml. of alpha- phe noxyethyl 
penicillin but only 13 and 11% were sus- 
ceptible to penicillin G > or penicillin V 
(Fig. 2). Staphylococci which were not 
lysed by 80/81 phages were only slight- 
ly more susceptible to alpha- phe noxy- 
ethyl penicillin than to penicillin G or 
Fig. 3). 

here was no significant difference 
in the bactericidal activity of the 
penicillins against the 98 strains of 


staphylococci (Table 2, Fig. 4). Strains 


tained in uninfected pleural ascitic and 
cerebrospinal fluids are shown in Table 
3. The concentration of penicillin was 
higher in ascitic and pleural fluids than 
in serum 3 or more hours after the oral 
administration of the last dose of alpha- 
phenoxyethyl penicillin. No penicillin 
could be detected in the uninflamed 
cerebrospinal fluid although a serum 
concentration of .84 y per ml. was 
present at the time the specimen was 


obtained. 
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EFFECTIVENESS AND TOXICITIES IN BAC- 
TERIAL INFECTIONS. Twenty patients 
with pneumococcal pneumonia were 
treated with a daily dose of 1.0 to 1.5 
gm. of alpha-phenoxyethyl penicillin. 
All had physical findings and Roentgen- 
ray evidence of pneumonia and _pre- 
dominently Gram-positive diplococci 
were seen on Gram stain of the sputum 
or pneumococci were isolated from 
sputum cultures or both. Blood cul- 
tures were obtained before treatment 
from all patients and were negative 


TABLE 1. 
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in all instances except one patient who 
was subsequently proved to have 
pneumococcal endocarditis. None of 
the patients had leukopenia, but the 
initial white count was normal in 4 
patients, between 10,000 and 20,000 
per c.mm. in 13 and over 20,000 in 3. 

Since only hospitalized patients were 
treated, they tended to be more seri- 
ously ill than patients for whom hos- 
pitalization was not believed to be nec- 
essary. However, extremely ill patients 
including those in coma or shock were 


INHIBITORY CONCENTRATIONS OF 8 PENICILLINS FOR 98 STRAINS 


OF RECENTLY ISOLATED STAPHYLOCOCCI (ug. per ml.) 


Phage Groups 0.39 1.56 3.12 
Group I 
Pen. G 5 
Pen. V 5 
a-phenoxyethyl 5 
pen. 
Group II 
Pen. G 3 1 
Pen. V 
a-phenoxyethyl 
pen. 
Group IIT 
Pen. G 2 1 I 2 
Pen. V 4 1 1 
a-phenoxyethyl 4 1 2 
pen. 
80/81 
Pen. G 3 
Pen. V 3 
a-phenoxyethyl 3 5 6 
pen. 
Miscellaneous 
Pen. G 7 1 1 
Pen. V 8 1 
a-phenoxyethyl 8 1 
pen. 
Non-Reactive 
Pen. G 7 1 1 
Pen. V 8 1 
a-phenoxyethyl 8 1 3 
pen. 
Total 
Pen. G 27 3 3 3 
Pen. V 32 1 2 1 
a-phenoxyethyl 32 2 10 9 
pen. 


Total 

Strains 

12.5 25.0 50.0 100. >100. = Tested 
2 2 

1 1 2 9 
2 
l 

1 6 
l l 2 
1 2 2 


$ + 9 9 17 
1 1 10 28 45 
13 5 6 2 
2 11 
2 
1 1 l 1 2 
1 15 
1 1 1 
5 7 10 14 24 
1 1 5 12 39 98 
18 7 6 3 4 
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who 
‘ » 
have TABLE 2.—BACTERICIDAL CONCENTRATIONS OF 8 PENICILLINS FOR 98 STRAINS 
4 . OF RECENTLY ISOLATED STAPHYLOCOCCL (ug. per ml.) 
t the 
Total 
in 4 Strains 
0,000 Phage Groups 0.39 0.78 1.56 3.12 6.25 12.5 25.0 50.0 100. >100. Tested 
in 3. 
were Group I 
Pen. G 1 4 
serl- Pen. V 4 l 4 9 
hos- a-phenoxyethyl 3 + 
pen. 
nec- 
jents Group Il 
Pen. G l l 2 
— Pen. V 2 1 $ 6 
a-phenoxyethyl 2 3 
pen. 
NS 
Group Ill 
Pen. G 1 l 2 ) 
Total Pen, V 2 2 5 
 a-phenoxyethyl 2 2 2 3 
ested pen. 
SO NT 
‘ Pen. G 
Pen. V 2 1 42 45 
pen. 
M isce llane OU 
Pen. G 5 l 1 2 
a-phenoxyethyl 3 l 3 l 2 
pen. 
| Non-Reactive 
Pen. G 2 + l 2 6 
12 Pen. V 2 2 1 6 1s 
pen, 
Total 
Pen. G 15 2 5 2 1 3 5 2 60 
$5 | Pen. V 7 6 8 5 2 3 2 2 63 Os 
pen. 
11 { TABLE 3.—DIFFUSION OF a-PHENOXYETHYL PENICILLIN AFTER ORAL DOSES 
( OF 250 MG. EVERY 6 HOURS 
Sul ject Number of doses Hours after last dose Effusion Cone. ug./ml. Serum Cone. ywg.'ml. 
l. CSF 1 3 0 0.84 
1s 2. \scitie fluid 17 8 0.38 0.56 
3. Vleural fluid 20 4 0.42 0.38 
4. \scitic fluid 13 5 0.58 0.36 
og 5. Vleural fluid 13 5h 0.41 0.28 
| fluids were uninflamed and due to heart failure in the case of pleural fluids or cirrhosis in the ascitic 
fli The single spinal fluid was in a patient with cerebral thrombosis. 
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deliberately excluded. Twelve of the 20 
patients were over 50 years of age and 
10 had other diseases including ¢ mphy - 
sema or bronchiectasis, or both, in 5; 
cirrhosis in 2; diabetic pales in |; 
mvocardial infarction in 1; and bac- 
terial endocarditis in 1. Treatment was 
begun within 48 hours of the onset of 
symptoms in 6 patients and between 
48 and 96 in 8. Six patients had been 
ill with symptoms of pneumonia for 
over a week. 

The temperature fell and remained 
below 100° rectally in 15 patients with- 
in 48 hours, but in patients some 
temperature elevation continued for 2 
to 5 days. Clinical and Roentgen-ray 
evidence of resolution of pneumonia 
was evident in all 18 patients during 
hospitalization, although all patients 
were not followed to complete resolu- 
tion by roentgenograms. 

In 2 patients in whom neither febrile 
nor radiological response occurred, one 
subsequently responded to tetracycline. 
The one fatal case had been ill for 14 
days and developed a severe skin rash 
during the first 48 hours of therapy 
with alpha-phenoxyethyl penicillin. He 
was then treated with large doses of 
parenteral aqueous penicillin but 
when the rash became more severe, 
therapy was changed to tetracycline. 
Terminally, he develope da sti iphylo- 
coccal pneumonia, and at necropsy 
was found to have pneumococcal endo- 
carditis which was believed to have 
preceded his admission to the hospital. 

\n additional 20 patients were 
treated for a variety of infectious dis- 
eases. The number of patients in each 
category was too small to evaluate the 
el'ectiveness of the penicillin therapy, 
al these patients are included only for 
toxicity results. In 2 or 5% of the 40 
p tients who were treated with alpha- 
p) enoxyethyl penicillin, a pruritic skin 
rash developed during treatment. No 
other drug toxicities were encountered. 

Jiscussion. A number of modifica- 
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tions of penicillin have resulted in in- 
creased blood levels after oral adminis- 
tration. Thus, penicillin V acid is better 
absorbed than penicillin G (Wright 
et al..'), potassium penicillin V is bet- 
ter absorbed than penicillin V_ acid 
(Peck and Griffith®), and alpha- 
phenoxyethyl penicillin is better ab- 
sorbed than penicillin V (Knudsen 
and Rolinson* ). 

As shown in these and_ previous 
studies (White et al.*), there is no sig- 
nificant difference in the susceptibility 
of several bacteria to penicillin V as 
compared to penicillin G. However, 
phage type 80/81 staphylococci were 
more frequently susceptible to alpha- 
phenoxyethyl penicillin than to either 
penicillin V or penicillin G. These 
strains are usually highly resistant to 
both the bactericidal and bacteriostatic 
action of penicillin G (Petersdorf et 
al.®, Finland, Hirsch and Wallmark' ) 
and treatment with penicillin G has 
usually been ineffective. However, it 
may be possible to treat a portion of 
80/81. st: iphylococeal infections resis- 
tant to penicillin G with large doses of 
oral alpha-phenoxyethyl penicillin. One 
possible disadvantage is the limited 
bactericidal activity of alpha-phenoxy- 
ethyl penicillin against strains of 80/81 
staphylococci which are resistant to the 
bacteriostatic effect of penicillin G. 

In the treatment of pneumococcal 
pneumonia, the results were com- 
parable to those reported with intra- 
muscular penicillin (Frei et  al.', 
VanMetre’ ). The single death occurred 
in a patient who received alpha- 
phenoxyethy] penicillin for only 2 days 
when it was discontinued, because of a 
skin rash, and who despite other anti- 
biotic treatment, died with pneumo- 
coccal endocarditis which pathological- 
ly was thought to have preceded his 
admission to the hospital. 

It is possible that comparable results 
might have been achieved with similar 
doses of oral potassium penicillin V, 
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but the enhanced blood levels ob- Summary. Staphylococci were more 
tained with alpha-phenoxyethyl peni- frequently sensitive to alpha-phenoxy- 
cillin suggest that this drug is the most ethyl penicillin than to either penicillin 
effective oral penicillin in the treat- V or penicillin G. This difference was © 
ment of penicillin-sensitive bacterial most marked with strains lysed by 
infections. phages 80/81. 

The only toxicities encountered were In the treatment of pneumococcal 
pruritic skin rashes in 2 of 40 patients pneumonia, the results were compar- 
treated. Although oral penicillin is less able with those reported with paren- ] 
likely to produce allergic reactions, this teral penicillin G. 


study confirms the observations that Two of 40 patients developed skin 
they are not free of all allergic po- rashes during treatment. No other 
tential. toxicities were encountered. ; 
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SUMMARIO IN INTERLINGUA 

Studios Clinic e Laboratorial con Penicillina Alpha-Phenoxyethylic 

Staphylococcos esseva plus frequentemente sensibile a penicillina alpha- 

phenoxyethylic que a penicillina V e etiam que a penicillina G. Le differentia ' 


esseva le plus marcate in le caso de racias que esseva lysate per le phagos 80/81. | 
In le tractamento de pneumonia pneumococcal, le resultatos esseva compara- | 
bile con illos reportate pro penicillina G parenteral. § 
Duo del 40 patientes disveloppava eruptiones cutanee durante le tractamento. 
Nulle altere toxicitate esseva observate. 
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CHRONIC GRANULOCYTIC LEUKEMIA IN CHILDHOOD 


By Barrett, Jr., Caprary, MC, USA 


Marcet Conran, Caprain, MC, USA 


AND 


H. Crosspy, Cotonet, MC, USA 


(From the Department of Hematology, Walter Reed Army Institute of Research, 
Walter Reed Army Medical Center, Washington 12, D.C.) 


Curonic granulocytic leukemia in 
childhood is a rare disease. Cooke* in 
1953 reported 294 cases of childhood 
leukemia seen during a 20-year pe- 
riod. Only 5% of these patients had 
chronic granulocytic leukemia. Subse- 
quently there have been several case 
reports (McLeod and Crampton", 
Poncher, Weir and Limarzi', Singh 
and Wahl'*) describing this condition. 
Because of the paucity of data con- 
cerning the course of this disease, a 
report of our experience with 4 cases 
seen since 1952 is presented. 


Case Reports. case 1. A 20-month-old 
white female infant was admitted to this 
hospital in June, 1955, with a diagnosis of 
granulocytic leukemia made 2 months pre- 
viously at the referring hospital. Symptoms 
at that time included “fever, rash and tonsil- 
litis” which failed to respond to antibiotic 
therapy. Examination during the initial hos- 
pitalization had revealed a markedly elevated 
white blood cell count, splenomegaly and an 
abnormal bone marrow. Past history revealed 
normal gestation and delivery. A lumbar 
meningocele was surgically repaired at 3- 
weeks of age. Motor development was slow 
and the child had been treated for frequent 
episodes of “upper respiratory infections and 
tonsillitis.” 

Initial physical examination revealed a 
w |l-nourished, white female infant in no 
acute distress. Weight, 23 pounds; tempera- 
ture, 99° F.; pulse, 98 per minute. There 


wis a right otitis media and tonsillar enlarge- 
mnt. The liver was palpable 1 cm. below the 
ri it costal margin, and the spleen descended 
4 om. below the left costal margin. There 
ws no lymphadenopathy. There was a right 


hemiparesis and a talipo-equinovarus deform- 
ity of the right foot. 

Laboratory data are shown in Table 1. 

The patient had been started on 6-mercap- 
topurine, 25 mg. per day, prior to admission 
and this therapy was continued. She also re- 
ceived 200 ml. of whole blood and _ anti- 
biotics. By July 14, the leukocyte count had 
fallen to 21,900 per c.mm., hemoglobin was 
10.7 gm. and platelets were 189,000 per 
c.mm. The 6-mercaptopurine was discon- 
tinued, and the patient was discharged to 
outpatient care. Her condition remained good 
until February, 1956, when she was read- 
mitted because of coughing, wheezing and 
fever. The spleen was massively enlarged, ex- 
tending into the pelvis. Roentgenogram of 
chest showed enlarged paratracheal nodes 
and leukemic infiltration of the lungs. Despite 
re-institution of 6-mercaptopurine therapy, 
steroids and fresh whole blood, her condi- 
tion gradually deteriorated and the patient 
died 16 days after admission. 

Necropsy revealed massive, bilateral leu- 
kemic infiltration of the lungs and an en- 
larged spleen weighing 570 gm. Microscopic 
examination revealed hypercellular bone mar- 
row compatible with the diagnosis of chronic 
granulocytic leukemia. There were infiltrates 
of leukemic cells in the lungs, spleen, liver, 
pancreas, kidney and adrenals. 

CASE 2. This 4-year-old white male child 
was well until November, 1952, when he 
developed a cough, fever and otitis media. 
Because of failure of response to antibiotic 
therapy, he was seen at another installation 
where examination revealed numerous pete- 
chiae and ecchymoses, hepatosplenomegaly 
and an elevated white blood cell count. He 
was transferred to this hospital for diagnostic 
studies and therapy. 

Past history revealed treatment for a sub- 
dural hematoma at 6-weeks of age. Recovery 
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uneventful. Growth and 
were normal. 

Physical examination revealed a pale child 
in no acute distress but who appeared clin- 
ically ill. There were numerous ecchymoses 
over the torso and extremities. The lung fields 
were clear. The liver was palpable 6 cm. 
below the right costal margin, and the spleen 
was felt 10 cm. below the costal margin. 
There were discrete, firm, nontender lymph 
nodes in the anterior and posterior cervical 
areas, axillae and inguinal areas. 


was development 


TABLE 1. 


Case 1 

Hemoglobin, gm. % 8.4 

Hematocrit, vpe. 

White cell count, «10° 104 
Neutrophils 65 
lymphocytes 24 
monocytes 9 
basophils $ 
eosinophils l 

Platelet count, x 10° 69 


White cell alkaline 


phosphatase stain not done 


Bone marrow 


blast forms 15 
promyelocytes 
myelocytes 10 
metamyelocytes 11 
neutrophils 7 
pronormoblasts 5 
basophilic normoblasts 10 
polychromatophilic 

normoblasts 19 
orthochromic normoblasts 10 
R.E. cells 5 
lymphocytes 


megakaryocytes decreased 


Laboratory data are shown in Table 1. 

On the day following admission the patient 
became febrile and was thought to have a 
right lower lobe pneumonia, although chest 
roentgenograms were normal. There was slow 
defervesence of fever following institution of 
antibiotic therapy. He was started on 0.5 mg. 
aminopterin daily and given a total of 500 ml. 
whole blood. There was improvement in the 
clinical condition, spleen size decreased 
slightly and the ecchymoses began to clear. 
He was discharged to outpatient follow-up 
but was readmitted 5 days later because of 
recurrence of petechiae and ecchymoses. The 
platelet count at this time was 29,000 per 
c.mm. Bone marrow was similar to that de- 
scribed on admission. Therapy during this 
hospitalization included radiation to the 
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spleen of 250 r., frequent blood transfusions 
and cortisone, which was continued until thy 
time of death. The patient had a progressively 
downhill course, the spleen enlarged to th. 
iliac crest, and terminally he developed hema 
turia, melena, lethargy, left hemiplegia and 
died on 19 May 1953. 

cAsE 3. This 10-year-old white male was 
well until 3 weeks prior to admission on 50 
October 1955. At that time he developed a 
severe upper respiratory infection. When seen 
in the Pediatric Clinic a marked leukocytosis 


HEMATOLOGIC STUDIES AT TIME OF ADMISSION 


Case Case 3 Case 5 
9.1 11.6 12.6 
36 
60 175 62.9 
73 (3 blasts 95 (6 blasts) 58 (1 blast 
27 35 
3 
2 6 
69.5 OS4 


not done not done 


markedly 


decreased 


8 11 7 
3.5 13 
10 33 
S05 19 20 
11.5 13 21 
0 l 
1 
17.5 2 l 
0 
O.5 2 
11.0 1 5 


decreased increased decreased 


and splenomegaly were detected, and he was 
admitted for diagnostic study. 

Past history was unrevealing, as was thy 
family history. There was easy bruising follow 
ing minor trauma, and one episode of epi 
staxis during the month prior to admission 
There had been no other hemorrhagic mani 
festations. 

Physical examination revealed a well di 
veloped. well nourished white male in no 
distress. No cutaneous hemorrhagic lesions 
were apparent. Abdominal examination show 
ed no hepatomegaly; spleen tip could bh 
felt just below the costal margin. A few smal! 
movable, submental nodes were felt, but 
there was no other adenopathy. 

Laboratory data are presented in Table | 

The patient was placed on 6-mercapt 
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per day and discharged to 


purine, 75 
outpatient follow-up. During the next 2 years 


meg. 


the patient did well. He remained active, was 
able to attend school and required no blood 
transfusions. In September, 1957, therapy was 
changed from 6-mercaptopurine to amethop- 
terin, 2.5 mg. daily. During the same period 
the hemoglobin concentration fell from 12 
gm. to 8 gm., and the first transfusion was 
required. Therefore his course was rapidly 
downhill; he was admitted to the hospital 
several times for severe fever. Because of a 
drop in platelets and development of ecchy- 
moses, prednisone, 20 mg. per day, was given. 
In November, 1957, he became acutely ill, 
developed paresthesias of the face and com- 


plained of severe abdominal and bone pain. 
The spleen extended to the pelvic brim. The 
patient developed coma and died on 6 


December 1957. 

Necropsy showed extensive petechiae over 
the entire body. The liver weighed 1,840 
gm. and the spleen 3,000 gin. Retroperitoneal 
lymph nodes were enlarged. Microscopic tis- 
examination showed leukemic infiltration 
in the brain, lungs, liver, spleen and kidney. 
The bone marrow findings were compatible 
with the diagnosis of chronic granulocytic 
leukemia. 

case 4. A 24-year-old white male 
was referred to WRGH on March 31 
with the diagnosis of chronic 
leukemia. 


suc 


child 
1958, 
granulocytic 
Past history was pertinent in that 


pelvimetry had been performed in the 7th 
and 9th months of pregnancy. He was in 
good health until December, 1957. Then 


he was admitted to a civilian hospital because 
of abdominal pain. His liver and spleen were 
palpably enlarged, and there was generalized 
lymphadenopathy. The blood findings were 

follows: hemoglobin, 12.6 gm.; platelets, 
53,000 per c.mm.; leukocytes, 62,900 per 
cmm., with 45% neutrophils, 35% lympho- 
cytes, 6% eosinophils, 9% metamyelocytes, 3% 
iyelocytes and 1% myeloblasts. A bone mar- 
row aspirate revealed granulocytic hyper- 
plasia and a decreased number of megakaryo- 
cytes. 

On January 16 therapy with busulfan, 0.5 
per day was initiated. The dose was 
lowly increased to 2 mg. per day by Febru- 
y 28. The liver and spleen decreased in 
ve with depression of the white cell count 

7,000 per c.mm. Despite this improvement, 
sulfan was discontinued on April 4 be- 
use of epistaxis and purpura with a throm- 
cyte count of 1,000 per c.mm. The plate- 
‘ts increased only to 8,000 per c.mm. by 


nig. 


wil 14. A concomitant increase in hepato- 
lenomegaly and white cell count to 38,500 
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per c.mm. prompted the administration of 
2 mg. per 


coleemide, 2 day. The dose was 
gradually increased to 6 mg. per day by May 

The white count was depressed to 14,200 
per ¢.mm. 

On May 18 the patient was admitted to the 
hospital because of persistant epistaxis. A pos- 
terior nasal pack and transfusion of fresh blood 
were required to control the hemorrhage. 
Chemotherapy was stopped. The liver and 
spleen were so enlarged that the patient was 
unable to walk. On May 23 a 623 gm. spleen 
was operatively removed. Microscopic exami- 
nation showed leukemic infiltration. 

Postoperatively there was a gradual, though 
transitory, increase in platelets. On May 29, 
the patient suddenly became semicomatose 
due to an intracranial hemorrhage. On June 
6, he developed bilateral pneumonia due to 
hemolytic Staphylococcus aureus. Antibiotic 
therapy was unsuccessful and the patient ex- 
pired on June 12, 1958. Postmortem exami- 
nation revealed bilateral lobar pneumonia and 
leukemic infiltration of organs. Permission 
for cranial dissection was not obtained. 


A summary of the data in these 4 
cases is shown in Table 2. 

Discussion. The rarity of chronic 
granulocytic leukemia in children has 
been noted by several authors. Al- 
though Cooke® reports an incidence of 
5¢ in her study, others have reported 
an even lower incidence. Dale® in a 
series of 72 cases found only 2 which 
were classified as chronic granulocytic 
leukemia or an incidence of 2.8%. 
Rodgers, Donohue and Snelling found 
only 2 cases in 158 patients, or 1.3%. 
In our study there were 4 cases in a 
group of 120 admissions for leukemia 
in children during a 9-year period. 

The diagnosis of the chronic form of 
granulocytic leukemia is based on the 
findings of hyperleukocytosis with a 
predominance of granulocytes, includ- 
ing immature forms, enlargement of 
the spleen, a relatively long duration 
of illness and the absence of acute 
toxic symptoms at the time of diagno- 
sis (Cooke*®). Acute cases are usually 
characterized by an undifferentiated 
form of leukocyte proliferation in 
which the proliferating cells are com- 
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posed of primitive types (blasts) with 
little apparent differentiation to the 
mature types (Dameshek and Gunz’). 

In contrast to chronic granulocytic 
leukemia in adults, many of the child- 
hood cases present with thrombocyto- 
penia and during infancy the initial 
manifestation may be hemorrhagic in 
nature. Three in our group had a 
marked decrease in platelets and 2 had 


TABLE 2. 
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of the disease and has produced tem- 
porary remissions during the terminal 
“blast” crisis as well (Burchenal et al.*). 
Two cases in our series received the 
drug and both showed definite clinica! 
improvements, although neither had 
evidence of complete remission. In one 
case a decrease in the white cell count 
and improvement of clinical status 
lasted 8 months (Case 1). In the sec- 


SUMMARY OF DATA ON CHILDREN WITH CHRONIC 


GRANULOCYTIC LEUKEMIA 


Age Duration 
at of Lymph Hemorrhagic 
onset Sex illness Spleen Liver nodes Manifestations Therapy 
Case 1 l}yrs. F 11 mos. 4 com. 1 em. 6-mercaptopurine, 
25 mg. q.d. 
Cortisone 25 mg. 
b.i.d. 
Case 2 4 yrs. M 6 mos. 10 em. 6 em, Aminopterin, 0.5 mg. 
q.d. 
Radiation, 250 r. 
to spleen 
Cortisone, 25 mg. 
qd. 
Case 3. 10 yrs. M 26 mos. lcm. 0 + 6-mercaptopurine, 
75 mg. q.d. 
Amethopterin, 
2.5 mg. q.d. 
Prednisone, 
20 mg. q.d. 
Case 4 yrs. M 6 mos. 6 om. 6 om. + +4 Busulfan, 0.5 mg. 


hemorrhagic manifestations when ini- 
tially seen. The only increase in plate- 
let count was seen in Case 3, the oldest 
child in the series. Lymphadenopathy 
is also an infrequent finding in adults, 
but was observed in 3 of our 4 cases. 
This finding has been noted by others 
( Bedwell and Dawson', Poncher, Weir 
and Limarzi'*). 

The compound, 6-mercaptopurine, 
has been used in the treatment of 
chronic granulocytic leukemia in adults 
(Bernard and Seligman’, Burchenal 
et al.*, Fountain’). It has been espe- 
cially effective during the early stages 


2 mg. q.d. 
Demecolcine, 2 mg 

6 mg. q.d. 
Splenectomy 


ond case the patient was well con- 
trolled clinically for 2 years with con- 
tinuous therapy (Case 3). 

Folic acid antagonists were utilized 
in 2 cases. In one, aminopterin pro- 
duced a temporary drop in the white 
cell count but was discontinued be- 
cause of petechiae and ecchymoses be- 
fore an adequate trial of therapy could 
be given (Case 2). In the other case, 
amethopterin was administered termi 
nally after apparent resistance to 6- 
mercaptopurine developed (Case 3). No 
response to the drug was noted. 

Busulfan was used in one instance 
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for 4 months and during this period 
the white cell count returned to nor- 
mal, liver and spleen decreased in size, 
and there was clinical improvement in 
the patient's condition (Case 4). The 


drug was discontinued because of 
severe thrombocytopenia and relapse 
immediately occurred. Demecolcine 


was then given and caused some de- 
crease in the white cell count but was 
also discontinued because of thrombo- 
cytopenia. 

One patient was given Roentgen-ray 
irradiation, 250 r. to the spleen, rela- 
tively late in the course of the disease 
with no apparent effect (Case 2). 

Splenectomy was performed in one 
case, solely for the relief of mechanical 
symptoms. Visceromegaly was 
marked that the patient was unable to 
walk. Following surgery there was a 
slight increase in the platelet count, 
but the patient died 3 weeks postop- 
eratively of cerebral hemorrhage and 
pneumonia (Case 4). 

The prognosis in the childhood form 
of chronic granulocytic leukemia dif- 
fers from the adult type. The average 
survival time following diagnosis in 
adults is about 3.28 years (Wintrobe'®). 
In Cooke's series® in children, the mean 
survival time was 2 years, while in our 
group it was 1.2 years. 

The sex ratio of the disease in chil- 
dren shows an interesting trend, al- 
though statistical validity cannot be 
established because of the small num- 
ber of cases. Cooke® noted a ratio of 
males to females of 3 to 1. This agrees 
with our group ratio where 3 of the 
! cases occurred in males. In adults, 
the ratio is about 1.13 to 1 (Win- 
), 

Though the etiology of leukemia re- 
mains unknown, the correlation with 
radiation has been well documented 
Folley, Borges and Yamawaki®, Kap- 
im, Mauch", Simpson, Hempelmann 
ud Fuller’®, Stewart et al.'*). The 
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leukemogenic effect of radiation is 
more marked in young animals (Kap- 
lan'’). Three of our patients had re- 
ceived previous diagnostic Roentgen- 
ray radiation, 2 for evaluation of con- 
genital disorders (Cases 1 and 2) and 
one in the form of Roentgen-ray pel- 
vimetry on 2 separate occasions (Case 
4). The diagnosis of leukemia was es- 
tablished 20 months to 4 years after 
exposure. The time interval is slightly 
shorter than that observed in other 
studies (Folley, Borges and Yama- 
waki*). Although statistical correlation 
is impossible in this small group, the 
findings are similar to those reported 
by others (Stewart et al.'*) and should 
again serve as a warning to restrict 
radiation exposure to that which is ab- 
solutely necessary. 

Summary. 1. Chronic granulocytic 
leukemia is a rare disease in childhood. 
Our experience with 4 cases is reported. 

2. In contrast to adults, many chil- 
dren present with a significant throm- 
bocytopenia and hemorrhagic compli- 
cations occur early. Lymphadenopathy 
also occurs more frequently in the 
younger age group. 

3. Results of therapy have, in general, 
been disappointing. Roentgen-ray_ir- 
radiation may accomplish symptomatic 
improvement, especially in older chil- 
dren. The drug, 6-mercaptopurine, was 
effective in 2 of our cases and may be 
of value, possibly as a means of estab- 
lishing initial control of the disease. 
Busulfan has not been adequately 
evaluated, but could be of value as 
maintenance therapy following the 
initial use of 6-mercaptopurine. 

4. The prognosis is poorer in child- 
hood cases; the average life span for 
the disease is significantly below the 
3.28 years in adults. 

5. Diagnostic Roentgen-radiation 
may be an important etiologic factor 
in this group of patients. 
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SUMMARIO IN INTERLINGUA 
Chronic Leucemia Granulocytic in Juveniles 


1. Chronic leucemia granulocytic in patientes pediatric es rar. Nostre experi- 
entia con 4 casos es reportate. 

2. Per contrasto con adultos, multe juveniles se presenta con significative 
thrombocytopenia, e complicationes hemorrhagic occurre tosto. Lympha- 
denopathia etiam occurre plus frequentemente a etates junior. 

3. Le resultatos therapeutic, a generalmente parlar, ha essite disappunctante. 
Roentgeno-irradiation pote effectuar un melioration symptomatic, specialmente 
a etates plus matur. In 2 de nostre casos, le droga 6-mercaptopurina esseva 
efficace e es forsan de valor in effectuar precocemente un stabilisation del morbo. 
Pro busulfano, le evalutation usque nunc disponibile es non es adequate, sed iste 
droga es possibilemente de valor in le therapia de mantenentia post le uso 
initial de 6-mercaptopurina. 

4. Le prognose es minus favorabile in casos pediatric. Le superviventia medic 
es significativemente infra le 3,28 annos reportate pro adultos. 

5. Il es possibile que le uso diagnostic de radios X representa un importante 
factor etiologic in iste gruppo de patientes. 
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SERUM ACID AND ALKALINE PHOSPHATASE VALUES 
IN THE ADULT MALE 


By STEPHEN SEWELL, Pu.M., M.D.° 


(From the Medical Service, Veterans Administration Hospital, Wilkes-Barre, Pennsylvania ) 


In the human blood serum there are 
phosphat: ise enzymes capable of hy- 
drolyzing both ‘aliphatic and cyclic 
monophosphoric esters liberating in- 
organic phosphate. The discussion will 
be limited to an acid phosphatase with 
an optimum pH of 5.0 and an alkaline 
phosphatase with an optimum pH of 
9.3. Textbooks give normal values with 
fairly wide ranges: for example, for 
acid phosphi itase 0.5 to 1.5 Bodansky, 
0.5 to 3.5 King-Armstrong, and 0.0 to 
1.1 Shinowara-Jones units per 100 ml. 
of serum, and for alkaline phosphatase 
1.5 to 4.0 Bodansky, 3.0 to 13.0 King- 
Armstrong and 2.2 to 8.6 Shinowara- 
Jones units (Bray*, Cantarow and 
a, Hawk, Oser and Summer- 
sont, Shinowara, Jones and Reinhart* ). 
Aside from indicating the higher alka- 
line phosphatase values for children no 
mention of any variation according to 
age groups in adults was noted. A re- 
view of the literature was not too re- 
warding. Vermehren® studied serum 
alkaline phosphatase mostly in children. 
His study of adult males included only 
13 cases between the ages of 20 and 
33. Morabito® reported a slight decrease 
in alkaline and somewhat greater de- 
crease in acid phosphatase in 51 older 
persons, both male and female, ranging 
n age from 59 to 96. Silvestri? noted 
declining alkaline phosphatase activ- 
‘ty in each decade over 50 to 90. 

In order to find the mean values for 
‘ifferent age groups, and also to es- 
itblish average values with disease ac- 
ording to age groups, this study was 


undertaken. The purpose of this paper 
is to present the values according to 
age and disease. 


Material and Methods. Since the purpose 
of this study was to establish definite values 
the investigation was carried out with pre- 
cision, and barring all possible sources of 
error. In both acid and alkaline phosphatase 
determinations the Fiske and SubbaRow 
method was used as employed by Hawk, 
Oser and Summersont. The protein free blood 
serum was treated with an acid molybdate 
solution. The resulting phosphomolybdic acid 
was reduced by 1,2,4 aminonaphthalsulfonic 
acid. The color intensity, directly propor- 
tional to the quantity of phosphate present, 
was read spectrophotometrically. The differ- 
ence between the total inorganic phosphorus 
after incubation with a sodiumglycero sub- 
strate and the serum inorganic phosphorus 
without such incubation, is used as a meas- 
ure of phosphatase activity (Hawk, Oser and 
Summersont). The result was expressed in 
Shinowara-Jones units. The definition of one 
unit of Shinowara-Jones phosphatase activ- 
ity® is: One unit of serum phosphatase activity 
is equivalent to 1 mg. of phosphorus, ex- 
pressed as phosphate ion, liberated during 
one hour of actual incubation at 37° C. with 
a substrate containing beta-glycero phosphate; 
hydrolysis not exceeding 10% of substrate; 
and at an optimum pH of the mixture: for 
acid phosphatase at 5.00 + 0.15, and for 
alkaline phosphatase 9.30 +0.15. 

The Fiske and SubbaRow method was em- 
ployed because it has the following advan- 
tages over other methods: 1) An optimum 
pH of 9.3 for the reaction mixture, unlike 
Bodansky’s method which uses substrate at 
8.6 pH, which is not optimum (Shinowara, 
Jones and Reinhart*). 2) No stannous chlo- 
ride is used as a reducing agent, thus elimi- 
nating color intensity changes and correction 
factors (Hawk, Oser and Summerson*). 3) 
The same reagents could be used for sub- 


*Present address: Veterans Administration Hospital, Lyons, N.J. 
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strate-serum mixture and serum (Hawk, Oser 
and Summerson‘ ). 

In order to eliminate any possible source 
of error the following steps were taken: 1) 
Only serum was used. Oxalated plasma de- 
lays color development and gives 10% lower 
values (Bray2). 2) Any specimen showing 
the slightest hemolysis was discarded. Acid 
phosphatase present in the red blood cells 
would materially affect the acid phosphatase 
values (Bray?). 3) Substrates were carefully 
checked for correct pH, and were not exposed 
to the atmosphere longer than the necessary 
minimum in order to prevent absorption of 
CO:, which would affect the alkaline sub- 
strate (Bray?). For this reason there was 
no smoking in the laboratory. 4) The temper- 
ature was kept constant in the laboratory and 


alkaline phosphatase determinations were per- 
formed on serum from each patient. 

If the results were unusually high or low, 
then second and even third determinations 
were made. The average of these multiple 
determinations was used. All laboratory de- 
terminations were performed in a_ separate 
laboratory by the same survey technician 
under ideal conditions, and not in the general 
laboratory in a routine mannner. 


Results. The age distribution of the 
patients (Fig. 1) is about the same as 
can be expected with an aging World 
War I and II veteran population. The 
largest group with 363 patients was in 
the 61 to 70 age bracket. The 41 to 50 


TABLE 1.—DISTRIBUTION OF 1,000 PATIENTS ACCORDING TO AGE AND DISEASE 


Disease 18-20 21-30 31-40 
Respiratory 1 13 22 
Cardio-Vasc. 0 0 ll 
Gastrointest. 0 9 22 
Liver & GB 0 5 4 
Genitourin. 0 0 1 
Bone & Joint 0 0 1 
Neuropsych. 3 43 74 
Others 1 12 13 

TOTAL §2 148 


relative humidity at a constant 50%, thus 
eliminating even the slightest changes re- 
sulting from different densities of the solu- 
tions. 5) All reagents were more frequently 
checked and renewed than in routine de- 
terminations. 6) The spectrophotometer was 
calibrated before each individual reading 
at 660 mu. 

One thousand consecutive cases, all adult 
male (Fig. 1), were investigated; but read- 
missions were not included. Patients with 
diseases that are usually associated with ele- 
vated phosphatase levels were not included 
such as: neoplasm of bone, osteitis deformans, 
gastrointestinal tract and biliary tract diseases 
with jaundice, carcinoma of the prostate, 
and others. Textbooks cover the findings in 
these diseases (Cantarow and Trumper*). 
Great care was exercised in listing a patient 
with multiple diseases under the main and 
important disease. A patient with a con- 
junctivitis but with an active duodenal ulcer 
was included in the gastrointestinal group. 
Distribution of the patients into disease and 
age groups is shown in Table 1. Acid and 


Over 

41-50 51-60 61-70 70 Total 
30 33 107 10 216 
18 31 99 25 184 
29 13 32 8 113 
25 7 20 6 67 
l 7 29 16 54 
5 4 4 6 20 
55 21 46 10 252 
15 14 26 13 94 
178 130 363 1,000 


age group contained the next largest 
number, with 178 patients. The rela- 
tively small group of patients over age 
70, namely 94, may be due to the 
shorter life span of the many former 
miners in this Northeastern region of 
Pennsylvania. The former miners are 
also most likely responsible for the 
large number of patients in the res- 
piratory group. 

First, the mean values for acid and 
alkaline phosphatase were tabulated 
a oe to age regardless of disease 
(Fig. 2 Acid phosphatase gradually 


rose a a low of 0.14 units in the 18 
to 20 group to a high of 0.30 units in 
the 51 to 60 group or a 215% rise, the 
greatest increase occurring between 
the 41 to 50 and 51 to 60 age groups. 
Over 60 there was a steady fall, reach- 


ing 

4 

all 

Su 

in 

3 of 

cu 

if 
| 
if 


Sewell: 


ing 0.22 in the last age group. The 
alkaline phosphatase curve was quite 
similar, but flatter: a steady rise from 
2.6 in the under 20 age group to 3.90 
in the 51 to 60 group, or an increase 
of 150%. The greatest rise again oc- 
curred between the 41 to 50 and 51 to 
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about 30% + from the median values, 
except in the 41 to 50 and 51 to 60 
groups where it was close to 40% + 
(Table 2). 

Second, the mean values were cal- 
culated for acid and alkaline phospha- 
tase according to disease regardless of 
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Fig. 1—Age distribution of 1,000 males in survey. 
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Fig. 2—Acid and alkaline phosphatase mean values according to age. 


6 age groups; the rise, however, was 
relatively smaller. Over 60 there was 
a gradual slight decline to 3.40 in the 
over 70 age group. The decline after 
age 60 to 3.40 was relatively less and 
more gradual than in the case of acid 
phosphatase. Within the age groups 
there was an average variation of 


age. There was but a slight variation 
in the acid phosphatase mean values 
with the exception of diseases of bone 
and joint, and genitourinary tract. Dis- 
eases of the bone and joint and the 
genitourinary tract yielded the highest 
figures 0.34 and 0.32 respectively 
(Table 3); the lowest reading 0.22, 
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was in patients with neuropsychiatric 
disorders. Alkaline phosphatase figures 
followed an almost identical pattern 
(Table 3). There was only a minimal 
difference of 0.02 units of acid phos- 
phatase between tuberculosis and other 
respiratory diseases, hardly enough to 
justify subdivision of the respiratory 
group, especially when the alkaline 
phosphatase showed even less relative 
difference. 
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disease followed very closely the age 
group pattern. The only exception 
was in the 41 to 50 age group with 
“Other diseases” where the lowest 
value for alkaline phosphatase 2.30 was 
lower than in the next lower age group 
of 31 to 40 with 2.40. Since this group 
was heterogenous (eye, ear, nose, 
throat, dental, skin, and so forth) it 
would be rather difficult to attribute 
it to any specific disease. 


TABLE 2.—MEAN AND LOW-HIGH RANGE OF PHOSPHATASE VALUES 


ACCORDING 


Mean Value 


Age No. of 
Group Pts. Acid Alk. 
18-20 5 0.14 2.60 
21-30 82 0.19 3.12 


31440 148 0.21 3.25 
41-50 178 0.24 3.54 
51-60 130 0.30 3.90 
61-70 363 0.28 3.64 
Over 70 94 0.22 3.40 
Total 1,000 


Finally, further breakdown of the 
diseases into age groups yielded no 
additional information. The figures 
within each age group for the same 


TABLE 3.—ACID AND ALKALINE PHOS- 
PHATASE MEAN VALUES ACCORD- 
ING TO DISEASE 


Phosphatase 
No.of , 
Disease Pts. Acid Alkaline 


Respiratory 
a) Tuberculosis 53 0.24 3.48 

b) Other 
Respiratory 163 0.26 3.60 


Cardiovascular 184 0.25 3.44 
Gastrointestinal 113 0.26 3.62 
Liver & Gall Bladder 67 0.27 3.70 
Genitourinary 54 0.32 3.90 
Bone & Joints 20 0.34 3.94 
Neuropsychiatric 252 0.22 3.34 
Others® 94 0.23 3.24 
Total 1,000 


*Including: Eye, ear, nose, throat, dental, 
skin, etc. 


TO AGE 


Low-High Range 


Acid Alkaline 


0.10-0.18 2.40—3.00 
0.14—0.23 2.36-—3.68 
0.15—0.28 2.40—4.30 
0.15-0.37 2.30—4.84 
0.20-0.42 2 66—5.20 
0.18—0.42 2.42-4.90 
0.18-0.32 2.30—4.40 


Discussion. The purpose of this 
study was to determine mean phospha- 
tase values for age and disease. No at- 
tempt was made to find the cause for 
the increasing values up to 60 and 
the decline after that; nor was any 
search made to ascertain the reason 
for the slight variations between dis- 
eases. Both acid and alkaline phospha- 
tase were the highest in the bone and 
joint disease group with 0.34 and 3.94 
respectively. The genitourinary group 
was a close second with 0.32 and 3.90 
respectively. No attempt was made to 
separate the acid phosphatase of pro- 
static origin (Abul-Fadi and King'). 
As the patients with disease of bone 
and joints and prostate are more apt 
to fall into the 50 and over age groups, 
to some degree the higher figures wer 


expected, as already indicated in th 
age group values (Table 2). One may 
still un 


speculate whether an early, 
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detectable bone lesion with osteoblastic 
or osteoclastic activity, or a beginning 
malignancy of the prostate was respon- 
sible for the highest figures in these 
groups. The lowest readings were in 
the neuropsychiatric patients. No ex- 
planation was sought nor is given for 
the lowest values in this group. 

Although this study covered 1,000 
patients, certain groups were small, 
such as the under 21 age group with 
only 5 patients. The number of pa- 
tients in this study, however, was con- 
siderably higher than in other surveys. 
Vermehren® studied the serum alkaline 
phosphatase in 13 adult males between 
the ages of 20 to 33 and in 12 patients, 
both male and female, between 40 and 
55. His mean phosphatase value in this 
mixed group was about 20% higher 
than in the lower age all male group. 
Since no female patients were in- 
cluded in this study, a comparison is 
rather difficult. The rise in the present 
survey in the corresponding age group, 
however, was not as great. 

Morabito® reported his findings in 
a series of 51 patients, both male and 
female, between the ages of 59 to 96. 
He did not group his patients accord- 
ing to age; nor were mean values for 
decades given. He found lowered 
phosphatase values, the acid phospha- 
tase more so than the alkaline. Ran- 
dom comparisons at different age levels 
revealed higher figures in his cases 
than in this study. 

Silvestri’ reported a total of 50 cases, 
both males and females, between the 
iges of 51 to 90, and young adults be- 
‘ween 21 to 30. His median values for 
ikaline phosphatase and those in this 
tudy are almost diagonally opposite. 
silvestris figures (when converted 
rom Bodansky into Shinowara units, 
ising an approximate conversion factor 

f 2) were considerably higher in the 
| to 30 age group, namely 5.06, than 
n this study in the same age group 
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with 3.12. In the 51 to 60 age group, 
Silvestri’s mean figure for alkaline phos- 
phatase was 3.54; in the present study 
it was 3.90. In all other decades the 
difference became progressively great- 
er. In each decade after age 51 his 
figures showed a steady decline from 
3.54 in the 51 to 60 age group to a low 
of 2.12 in the 81 to 90 age group. In 
this study the alkaline phosphatase 
level rose through each decade from 
the 3.12 in the 21 to 30 age group to 
3.90 in the 51 to 60 age group. Only 
after age 60 was there a slight gradual 
decline to 3.40 in the over 70 age group, 
as against 2.72 in the 71 to 80 age group 
in Silvestri’s studies. Since in this sur- 
vey only males were included, the 
comparison is not exactly between the 
same type of patients; hence the con- 
clusion may be subject to different in- 
terpretations. 

Summary. 1. Serum acid and alka- 
line phosphatase determinations were 
carried out by the Fiske and SubbaRow 
method on 1,000 adult males; none 
had detectable disease that would nor- 
mally give elevated phosphatase levels. 

2. Both acid and alkaline phospha- 
tase levels gradually rose up to age 60; 
the acid phosphatase rise was sharper, 
and percentage was higher. Acid phos- 
phatase mean values rose from 0.14 
in the 18 to 20 age group to a high 
of 0.30 units in the 51 to 60 age group 
or a 215% increase. The alkaline phos- 
phatase value rose from 2.6 in the 
under 20 age group to 3.90 in the 51 
to 60 group; a 150% rise. Over age 60 
both declined; the acid phosphatase 
declined more sharply. The acid phos- 
phatase declined from a high of 0.30 
units to 0.22 in the over 70 age group; 
the alkaline phosphatase likewise de- 
clined from 3.90 to 3.40 in the over 70 
age group. Both acid and alkaline 
phosphatase values were expressed in 
Shinowara-Jones Units. 

3. There was only a slight variation 
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according to disease except for the dis- 4. Variations in both acid and alka- 
eases of bone and joint, and the genito- line phosphatase according to age 
urinary tract. In these exceptions the within a disease followed the 
highest values both for acid and alka- group pattern very closely. 

line phosphatase were found. 
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SUMMARIO IN INTERLINGUA 
Valores Seral de Phosphatase Acide e Alcalin in Masculos Adulte 


1. Determinationes del phosphatases acide e alcalin del sero esseva effectuate 
secundo le methodo de Fiske e SubbaRow in 1.000 masculos adulte. Nulle 
habeva detegibile morbo que normalmente causarea elevate nivellos de phos- 
phatase. 

2. Tanto le nivellos del phosphatase acide como etiam illos del phosphatase 
alcalin cresceva gradualmente usque al etate de 60 annos. Pro le phosphatase 
acide le crescentia esseva plus marcate, e le procentage esseva plus alter. Le 
valores medie de phosphatase acide cresceva ab 0,14 in le gruppo de etates de 
inter 18 e 20 annos ad 0,30 unitates in le gruppo de etates de inter 51 e 60 
annos. Isto es un augmento de 115%. Le valor del phosphatase alcalin cresceva 
ab 2,6 in le gruppo de etates de infra 20 annos ad 3,90 in le gruppo de etates 
de inter 51 e 60 annos. Isto es un augmento de 50%. Post le etate de 60 annos, 
ambe le valores redescendeva. Le valor de phosphatase acide descendeva plus 
marcatemente. Illo descendeva ab un maximo de 0,30 ad 0,22 unitates in le 
gruppo de etates de plus que 70 annos. Le phosphatase alcalin manifestava 
concomitantemente un reduction ab 3,90 ad 3,40 unitates. (Le valores pro ambe 
le phosphatases es exprimite in unitates de Shinowara-Jones. ) 

3. Solmente leve variationes esseva notate in association con morbos, excepte 
in le caso de morbo ossee e articular e de morbo del vias genito-urinari. Le 
valores in iste casos exceptional esseva le plus alte tanto pto phosphatase acide 
como etiam pro phosphatase alcalin. 

4. Le variationes del valores pro tanto phosphatase acide como etiam phos- 
phatase alcalin sequeva intra omne morbo particular satis strictemente le curva 
notate pro le gruppos de etate. 
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THE L.E. CELL IN RHEUMATOID ARTHRITIS 


By C. Toons, Jr., M.D. 
RICHMOND, VIRGINIA 


AND 


Rosert Inpy, M.D. 
RICHMOND, VIRGINIA 


AND 


Epwin L. Prerce®, M.D. 
RALEIGH, NORTH CAROLINA 


(From the NIAMD Connective 


Tissue Group, Department of Medicine, 


Medical College of 


Virginia, Richmond, Virginia ) 


Untit 1953 no reports appeared in 
the literature which associated the L.E. 
cell with rheumatoid arthritis (Fried- 
man et al.°). This finding has provoked 
further speculation as to the relation- 
ship between this disease and systemic 
lupus erythematosus. This is particu- 
larly true, since chronic deforming 
arthritis, multisystem inflammatory re- 
action, disturbed blood proteins, and 
generalized vasculitis may be present 
in each. 

Prior to 1953, many had felt that a 
positive L.E. cell test was specific for 
systemic lupus erythematosus. If joint 
disease was also present, it was con- 
sidered to be a manifestation of this 
condition and not rheumatoid arthritis. 
Harvey et al.® found L.E. cells in 79 of 
96 cases of systemic lupus erythemato- 
sus, but none in 116 cases of rheuma- 
toid arthritis and several hundred cases 
of miscellaneous diseases. Dubois*“* 
found L.E. cells in 120 of 163 cases of 
systemic lupus erythematosus. After 
performing 3,000 L.E. tests in many 
disease states, he concluded that “false- 
positive tests do not occur, with the 
possible exception of the hydralazine 


°Former trainee of the National Institutes of Health, 
iJ1se ases. 


syndrome, which may be a chemical 
induction of systemic lupus erythema- 
tosus.” Haserick!"! found 132 posi- 
tive L.E. tests in more than 7,000 blood 
samples. In only 6 were the tests con- 
sidered to be false-positive; each was 
induced by hydralazine. Walsh and 
Egan** examined a group of 25 pa- 
tients, 4 with sy stemic lupus ery thema- 
tosus, and 21 with miscellaneous dis- 
eases. L.E. cells were found only in 
the 4 patients with systemic lupus 
erythematosus and the test was re- 
garded as being specific. Shearn and 
Pirofsky** found L.E. cells in 29 of 31 
cases of systemic lupus erythematosus. 
They regarded the test as a sensitive 
and highly specific one for the pres- 
ence of acute systemic lupus erythema- 
tosus. Lee, Michael and Vural'® found 
L.E. cells only in cases of systemic 
lupus erythematosus and Hill’ re- 
garded a ‘false- -positive L.E. test as be- 
ing rare and indicated, in some cases, 
that the criteria used for identifying 
these cells were not sufficiently strict. 
Wilkinson and Sacker*? found L.E. 
cells in 18 of 19 patients with systemic 
lupus erythematosus while in 495 pa- 


Section of Arthritis and Metabolic 


(101/599) 


| 
§ 
4 
} 
i 
4 . 
: 


102,600 The American Journal of the Medical Sciences + 


tients with other diseases, L.E. cells 
were found in only one case (portal 
cirrhosis). Ross and Wells?® found no 
false-positive L.E. tests in 350 patients 
with more than 60 different disease 
states, including other connective tis- 
sue diseases. 

On the other hand, since 1953 re- 
ports by other observers indicate that 
the L.E. cell test is not specific but is 
found to be positive in a wide variety 
of diseases. In addition to rheumatoid 
arthritis, L.E. cells have been reported 
in polyarteritis nodosa (Lincoln and 
Ricker'®, Ogryzlo*°), scleroderma 
(€ ‘owling and Thomas*, Ogryzlo*’), 
dermatomyositis (Ogryzlo*® ) he molytic 
anemia (Cowling and Thomas?), per- 
nicious anemia (Shipton**), hepatitis 
(Cowling and Thomas’, Joske and 
King’®), post necrotic cirrhosis (Heller 
et al.°), miliary tuberculosis (Jacobs'®), 
and Hodgkin's disease (Ogryzlo”®). It 
has also been observed following corti- 
sone withdrawal (Slocumb*') and fol- 
lowing administration of hydralazine 
(Dubois*, Dustan, Taylor and Cor- 
coran®, Haserick'®, Ogryzlo”®, Perry 
and Schroeder”*, Reinhardt and Wal- 
dron**, Shackman, Swiller and Morri- 
son**, Weiss and Swift**), penicillin 
(Paull*?, Walsh and Zimmerman**:** ), 
phenylbutazone (Ogryzlo*’), and teta- 
nus antitoxin (Walsh and Zimmer- 
man** ), 

Following the identification of the 
L.E. cell in cases of rheumatoid arth- 
ritis there has developed a divergence 
of opinion as to its significance. One 
group of observers has noted a higher 
incidence of multisystem involvement 
in patients with rheumatoid arthritis in 
whom the L.E. cell was positive. Ross 
and Clardy** found L.E. cells in 18 
of 19 patients with rheumatoid or 
“rheumatoid-like” arthritis. There was 
a considerably higher incidence of 
multisystem involvement in these 18 
patients as compared with those in 
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whom the test was negative. Bateman, 
Malins and Meynell! described 28 cases 
of chronic rheumatoid arthritis in 
whom L.E. cells were found. In this 
series systemic suggestive of 
lupus ervthematosus occurred in 15 
cases, but in 13 arthritis was the only 
clinical feature. Sigler et al.°° found 
L..E. cells in 11 of 45 patients with clin- 
ically active rheumatoid arthritis stud- 
ied over a period of 2 years. Kievits 
et al.7? observed L.E. cells in 17% of 
488 cases of rheumatoid arthritis, and 
in the group with the positive tests, 
there was a higher incidence of multi- 
system involvement. 

Other investigators have found little 
or no clinical or pathological evidence 
to suggest the characteristics of sys- 
temic lupus erythe ‘matosus in pi atients 
with rheumatoid arthritis and L.E. 
cells. Parr*! observed L.E. cells in 35 
of 55 cases of rheumatoid arthritis. Ex- 
cept for a skin rash in 2 cases, there 
was no Clinical difference between the 

groups. Friedman® observed L.E. cells 
in 25 of 91 pé atients prese nting the clin- 
ical picture of rheumatoid arthritis. 
Histological examination of lymph 
nodes in 4 cases, the spleen in 2, the 
kidney one, and a postmortem ex- 
amination in one failed to show evi- 
dence of systemic lupus erythematosus. 
He concluded that the L.E. phenome- 
non may occur in patients with rheu- 
matoid arthritis as a nonspecific reac- 
tion and the diagnosis of systemic 
lupus erythematosus should be based 
on other criteria. 

The purpose of this paper is to re- 
port our observations on this subject 
Three hundred and seventy 


lesions 


cases ol 


rheumatoid arthritis seen at the Medi- 
cal College of Virginia Hospital during 
the past 5 years were reviewed. L.EF. 

pre parations done in 160 of these were 
found to be positive in 15 cases. The 
L.E. cells were demonstrated by mak- 
ing smears of the buffy coat of de- 
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fibrinated blood which had been incu- 
bated for 2 hours ( Hargraves’, Har- 
graves, Richmond and Morton, Haser- 
ick'*, Slocumb, Polley and Ward*?, 
Zimmer and Hargraves**, Zinkham and 
Conley**) and were found on 2 or 
more occasions in the peripheral blood 
or bone marrow in each of the 15 cases. 


Clinical Data. PATIENTS WITH RHEUMA- 
rOID ARTHRITIS AND MULTISYSTEM INVOLVE- 
MENT. Four patients (Table 1), 2 males and 
2 females, had clinical and laboratory findings 
of classical rheumatoid arthritis of many years 
duration. All 4 had strongly positive rheuma- 
toid serological tests and subcutaneous 


TABLE 1. 


Case Age Years Multi- Subeut. 
No Ser Stage Syste m Nodules 
72-M 20-1V Pericarditis Yes 
2 16-II1 Cerebral Yes 

arteritis 
3 63-F 9-1V Enlarged Yes 
spleen 
57-M 6-111 Pleuritis Yes 
SHC = Sensitized Human Cell Test. 


nodules; the latter confirmed by histological 
examination in one case. Each had evidence 
of multisystem involvement as characterized 
by pericarditis in one, pleuritis in another, 
splenomegaly in a third, and evidence of cere- 
bral arteritis in a fourth. There was a reversal 
ff the albumin-globulin ratio in all 4, leuko- 
penia in 2, thrombocytopenia in one, and a 
proteinuria in 2. Attention is called to 
the fact that all cases in this category had 
beutaneous nodules and positive serological 
sts in high titers; findings which are con- 
lered to represent a more severe type of 
eumatoid arthritis. 
case 1. C.T., a 72-year-old white man 
lable 1, Case 1) was admitted to the Medi- 
! College of Virginia Hospital in Septem- 
r, 1957, because of rheumatoid arthritis of 
' years’ duration. All peripheral joints were 
volved with extensive ankylosis. During 
previous year there had developed iritis, 
| intermittent substernal pain, and draining 
cerations on the dorsal surfaces of both 


et. In the past the patient had failed to 
spond to phenylbutazone, gold, salicylates 
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and cortico-steroid therapy. Steroids had not 
been used, however, for several years prior 
to his admission. 

Physical examination: The temperature was 
99° F.; pulse rate, 70 per minute; and blood 
pressure, 160/90. There was poor expansion 
of the chest. A grade IIL systolic murmur 
was heard at the apex. There was marked 
rheumatoid deformity of both hands and feet 
and a 30° flexion deformity of both elbows. 
Rheumatoid were noted over the 
metacarpophalangeal joints. Draining ulcera- 
tions were present on the dorsal and plantar 
surfaces of both feet. 

Laboratory data: L.E. cells were found 
on 2 occasions. The sensitized human cell 
test for rheumatoid arthritis was positive in 


nodules 


CLASSICAL RHEUMATOID ARTHRITIS W/7H MULTISYSTEM INVOLVEMENT 


R. A. AG Leuko- 
Steroids Serology Ratio penia 
Yes SHC = 2048 3.0/4.3 No 
No SHC = 1024 3.3/4.8 2500 
Yes SHC = 382,768 2.6 4.8 $400 
Yes SHC = 16.384 3.5/4.7 No 


a titer of 1:2048. The albumin-globulin ratio 
was reversed with an albumin fraction of 
3 gm.% and a globulin fraction of 4.3 gm.%. 
The hemoglobin was 13.6 gm.% with the 
white blood cells ranging from 5,700 to 
9,100 per c.mm. and a normal differential 
count. The sedimentation rate was 46 mm. 
per hour. The serological test for syphilis 
was negative. The platelet count was 179,000 
per c.mm. Urinalysis showed a transient 1+ 
proteinuria and microscopic hematuria. Roent- 
genograms of the ankles and feet showed 
far advanced changes of rheumatoid arth- 
ritis (Fig. 1). 

One month after admission to the hospital 
the patient developed a pericardial friction 
rub, tachycardia, fever, rales in both lung 
bases and became confused. The ulcers of 
the feet had failed to respond to surgical 
drainage and antibiotics. Death occurred 6 
weeks after admission. 

Clinical diagnosis: 1. Rheumatoid arthritis, 
classical. 2. Pericarditis. 3. Chronic foot ulcers, 
etiology undetermined. 4. Positive L.E. phe- 
nomenon. 
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Fig. 2.—Periarterial fibrosis of splenic arteries showing typical “onion skin” appearances 
(Table 1, Case 1). 
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Fig. 1—Roentgen changes of advanced rheumatoid arthritis of the left foot (Table 1, Case 1) 
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Necropsy: The heart weighed 450 gm. 
There was an adhesive pericarditis without 
effusion. The aortic, mitral and tricuspid 
valves were calcified and the papillary mus- 
cles of the left ventricle showed evidence of 
old and recent infarctions. The synovium of 
the knee joints was thickened. Microscopical- 
ly, the epicardium was covered with loose 
fibrous adhesions. The myocardium showed 
areas of atrophy and hypertrophy. Cardiac 
histiocytes and lymphocytes were found but 
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Pathological diagnosis: 1. Rheumatoid arth- 
ritis. 2. Systemic lupus erythematosus. 3. 
Periarterial fibrosis of the splenic arteries. 4. 
Adhesive pericarditis. 

CASE 2. A.L., a 49-year-old white woman 
(Table 1, Case 2) was first admitted to the 
Arthritis Clinic of the Medical College of 
Virginia in January, 1958. There was a his- 
tory of joint pain, stiffness and swelling of 
16 years’ duration. The joint disease had 
progressed to involve the shoulders, elbows, 


rig. 3.—Changes of advanced rheumatoid arthritis involving the hands (Table 1, Case 2). 


no Aschoff bodies were noted. The glomeruli 
showed increased cellularity with slight 
thickening of the basement membrane. The 
skeletal muscles revealed a mild myositis 
ind slight perivascular infiltration of lympho- 
ytes. Section through the foot ulcer showed 
librinoid necrosis and thrombosis of the ves- 
els beneath the ulcer. Sections through the 
nee joint showed destruction of cartilage 
vith replacement fibrosis. The splenic arteries 
evealed periarterial fibrosis, a finding con- 
idered by many pathologists to be strong 
vidence for systemic lupus erythematosus 
Fig. 2). 


wrists and fingers as well as the knees. There 
had been no history of skin rash or renal 
disease. A year after the onset, nodules de- 
veloped on both elbows. In 1956 an episode 
of weakness and fatigue, associated with an 
anemia developed and 2 blood transfusions 
were given. Weakness in the right arm and 
leg developed in 1957. Steroids had never 
been used. 

Physical examination: The temperature was 
99.2° F.; pulse rate, 110 per minute; blood 
pressure, 160/100. There was ptosis of the 
left eye lid with generalized muscular weak- 
ness, but no evidence of hemiplegia. A chronic 
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symmetrical polyarthritis involving the knees, 
shoulders, wrists and hands was present ( Fig. 
3), with nodules on the fingers, toes and 
both elbows. A few ecchymoses on the thigh 
and scattered petechiae were noted on the 
lower extremities. 

Laboratory data: L.E. cell preparations were 
positive on four different occasions. The sensi- 
tized human cell test for rheumatoid arthritis 
was positive in a titer of 1:1024. The albu- 
min-globulin ratio was reversed with an 
albumin fraction of 3.3 gm.% and a globulin 
fraction of 4.8 gm.%. The hemoglobin was 
9.8 gm.%; the white blood cells ranged from 
2,500 to 4,700 per c.mm. with a normal 


TABLE 2. 
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ratio in 5, one plus proteinuria in 4, leuko- 
penia which was transient in 2 and persistent 
in one, thrombocytopenia in one and micro- 
scopic hematuria in one. 

case 3. P.C., a 55-year-old white woman 
(Table 2, Case 5) was first seen in the Arth- 
ritis Clinic of the Medical College of Virginia 
in April, 1957, with an 8-year history of 
rheumatoid arthritis. She had been hospital- 
ized on 2 occasions previously because of 
advancing disease and had come to a wheel- 
chair existence. Steroids had been used spor- 
adically but she had not been able to con- 
tinue the drug because of financial reasons. 
The hands, wrists, elbows and knees were 


CLASSICAL RHEUMATOID ARTHRITIS WITHOUT 


MULTISYSTEM INVOLVEMENT 


Case Age Years Multi- Subcut. 
No. Sex Stage System Nodules 
5 55-F 8-IIl No Yes 
6 46-F 25-IV. No Yes 
7 61-F No No 
8 No No 
9 45-M No No 
10 66-M No 
11 49-F 20-IV. No No 


SHC =Sensitized Human Cell Test. 
FIL =Fraction II Precipitation Test. 


differential. The sedimentation rate was 53 
mm. per hour. The serological test for syphilis 
was negative. Platelets numbered 340,000 
per c.mm. Roentgenograms of the hands 
showed osteoporosis, narrowing of the joint 
spaces, cystic subarticular demineralization 
and deformity of the fingers. Biopsy of the 
subcutaneous nodule was reported as showing 
a necrotic center surrounded by fibroblastic 
cells lying in a palisade arrangement (Fig. 4). 

Clinical diagnosis: 1. Rheumatoid arthritis, 
classical. 2. Positive L.E. phenomenon with 
evidence of multisystem involvement. 3. Cere- 
bral arteritis. 

RHEUMATOID ARTHRITIS WITHOUT MULTI- 
SYSTEM INVOLVEMENT. Seven patients (Table 
2), 3 males and 4 females, had clinical and 
laboratory findings of classical rheumatoid 
arthritis with no multisystem involvement. 
The rheumatoid serological tests were strong- 
ly positive in all. There were subcutaneous 
nodules in 2, reversal of the albumin-globulin 


R. A. AG Leuko- 
Steroids Serology Ratio penia 
Yes SHC = 2048 4.03.9 No 
Yes SHC = 2048 2.1/3.8 $500 
Yes SHC = 1024 3.04.0 2800 
6000 
Yes FILT=s8192 $.1/3.3 No 
Yes FIL= 2048 8.43.0 No 
No SHC = 1024 2.9/3.3 No 
No FILT=s192 237.9 $850 
9000 


affected and she had prominent nodules over 
the elbows, 3 on one arm and 2 on the other. 
There had been no symptoms to suggest mul- 
tisystem involvement. 

Physical examination: The temperature 
was 98° F.; pulse rate, 84 per minute; and 
blood pressure, 134/80. There was evidence 
of chronic symmetrical arthritis involving the 
hands, wrists, knees and elbows. Nodules 
were present on the elbows (Fig. 5). No 
skin rash or petechiae were noted. There 
was a 1+ ankle edema and on fluoroscopy 
there was evidence of some cardiac enlarge- 
ment. 

Laboratory data: The L.E. cell prepara- 
tion was positive on 3 occasions. The sensi- 
tized sheep cell test was positive in a titer 
of 1:2048. The albumin-globulin ratio was 
not reversed with an albumin fraction of 4 
gm.% and a globulin fraction of 3.9 gm.%. 
The hemoglobin was 8.7 gm.% and the white 
blood cells ranged from 7,650 to 8,000 per 
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Fig. 4.—Biopsy of subcutaneous nodule showing fibrinoid area in the center surrounded by 
fibroblastic cells in palisade arrangement (Table 1, Case 2). 


ig. 5.—Subcutaneous nodules over the extensor surface of the forearm (Table 2, Case 5). 
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c.mm. The serological test for syphilis was 
negative. 

Clinical diagnosis: 1. Rheumatoid arthritis, 
classical. 2. Positive L.E. cell test without 
evidence of multisystem involvement. 

cASE 4. E.C., a 46-year-old white woman 
(Table 2, Case 6) was hospitalized for the 
eighth time in October, 1958. There was a 
25-year history of chronic polyarthritis. On 
previous admissions multiple compression 
fractures of the dorsal and lumbar spine were 
noted and thought to be associated with 
steroid therapy. A constant leukopenia with- 
out evidence of thrombocytopenia had been 
recognized. Marked dryness of the conjunc- 
tivae and mucous membranes of the mouth 
was present. 

Physical examination: The temperature was 
99° F.; pulse rate, 80 per minute; and blood 
pressure, 100/70. There were severe de- 
formities due to chronic symmetrical arth- 
ritis involving all of the peripheral joints and 
nodules were present over the elbows. A large 
sacral decubitus was present with some sec- 
ondary infection. 

Laboratory data: L.E. cell preparations 
were positive on 2 occasions. The sensitized 


TABLE 38. 


Case Age Years Multi- Subcut. 
No. Ser Stage System Nodules 
12 59-F 2-11 Pneumonitis No 
13 58-F }-T Pleuritis No 

Pericarditis 
14 40-F 6-II1 Stomatitis No 
15 19-F 14-If Adenopathy No 


SHC =Sensitized Human Cell Test. 
LP =Latex Particle Test. 


human cell test for rheumatoid arthritis was 
positive in a titer of 1:2048 and the latex 
particle test was reactive. There was a rever- 
sal of the albumin-globulin ratio with an al- 
bumin fraction of 2.1 gm.% and a globulin 
fraction of 3.8 gm.%. The hemoglobin was 
12.2 gm.% with a leukopenia ranging from 
3,550 to 3,850 white cells per c.mm. The 
sedimentation rate was 21 mm. per hour. 
The serological test for syphilis was nega- 
tive. The platelets numbered 295,000 per 
c.mm. A chest roentgenogram showed an 
infiltration in the left upper lobe with sug- 
gestive cavity formation and a sputum smear 
and culture showed the presence of acid fast 
bacilli. 

The patient was placed on antituberculous 


November, 1960 


therapy and recently died at a sanatorium 
where necropsy was performed. No evidence 
of systemic lupus erythematosus was seen 
in either the gross description or in the micro- 
scopic examination of the kidney, spleen or 
bone marrow. 
Clinical diagnosis: 
classical, 2. 


1. Rheumatod arthritis, 
L.E. cell present without evi- 
dence of multisystem involvement. 3. Pulmo- 
nary tuberculosis, active, far advanced. 

RHEUMATOID ARTHRITIS AND SYSTEMIC 
LUPUS ERYTHEMATOSUS. Four patients, all 
females (Table 3), had probable rheuma- 
toid arthritis and active lesions of systemic 
lupus erythematosus. The joint disease was 
of short duration and relatively mild. None 
had subcutaneous nodules and the rheuma- 
toid serological tests were weakly positive in 
2, and negative in 2. Multisystem involvement 
consisted of pericarditis, pleuritis with effu- 
sion, stomatitis, lymphadenopathy and pneu- 
monitis with hemoptysis. The albumin-globu- 
lin ratio was reversed in all 4 cases and each 
showed a 1+ proteinuria. There was a per- 
sistent leukopenia in 3 of the 4, microscopic 
hematuria in one and a positive serological 
test for syphilis in one. 


PROBABLE RHEUMATOID ARTHRITIS WITH SYSTEMIC LUPUS 


R. A. AG Leuko- 
Steroids Serology Ratio penia 
Yes Negative 2.7/3.9 2050 
No SHC =128 1.8/4.6 No 
No Negative 2.5/5.1 3700 
No LP= Pos. 2.3/5.7 1150 


STS Positive in case 15 


case 5. J.H., a 58-year-old white woman 
(Table 3, Case 13) was admitted to the 
Medical College of Virginia Hospital in 
March, 1958, with a history of chills and 
fever of 1% months’ duration. The chills and 
fever continued to recur and a right nephrec- 
tomy had been performed in January, 1958, 
at another hospital because of suspected 
calculi with pyelonephritis. Migratory joint 
pain and swelling affecting the knees and 
fingers had been present for 4 months. 

Physical examination: The temperature was 
106° F.; pulse rate, 120 per minute; and 
blood pressure 100/60. The patient was 
acutely ill and there was a left pleural effu- 
sion. There was enlargement of all of the 
proximal interphalangeal joints of the fingers 
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Toone et LE. 
and the skin was somewhat tight. Limitation 
of motion was noted in the knees. There 


were no subcutaneous nodules. 

Laboratory data: The L.E. cell preparations 
were strongly positive on 3 occasions in the 
peripheral blood and bone marrow. L.E. cells 
also recovered from the pleural fluid. 
The sensitized human cell test was positive 
in a titer of 1:128. There was a marked pro- 
tein reversal with an albumin fraction of 1.8 
and a globulin fraction of 4.6 gm.%. 
The hemoglobin was 12.2 gm.% and the 
leukocyte counts varied from 6,400 to 18,900 
per c.mm. The white 


were 


blood cell count subse- 
quent to admission, however, dropped to 
2.050 per The serological test for 
syphilis was negative. 
Clinical diagnosis: 


probable. 2. 


1. Rheumatoid arthritis, 
Acute systemic lupus erythema- 
tosus. 

Comment. In most instances the 
presence of the L.E. cell in cases of 
chronic polyarthritis probably does not 
signify the existence of 2 diseases. It 
may represent rheumatoid arthritis in 
which the L.E. cell is only an incidental 
finding or it may signify systemic lupus 
ervthematosus in which the joint in- 
volvement is one of the many features 
of this disease. 

However, there is a growing interest 
in the interrelationship of the connec- 
tive tissue diseases. The 4 patients in 
Table 1, with classical rheumatoid 
arthritis and the subsequent develop- 
ment of multisystem involvement, sup- 
port this opinion and suggest in these 
cases a co-existence of rheumatoid 
arthritis and systemic lupus erythema- 
tosus. One of these (Table 1, Case 1) 
was of particular interest. This 72-vear- 
old man had a symmetrical polyarth- 
ritis for 20 years, subcutaneous nodules 
and a positive rheumatoid serology. 
\«cropsy showed pericarditis, gene -ral- 
ived vasculitis, glomerulitis, and peri- 
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arterial fibrosis of the spleen. These 
postmortem findings in conjunction 
with a positive L.E. cell test warrant 
the diagnosis of systemic lupus erythe- 
matosus in addition to the established 
diagnosis of classical rheumatoid arth- 
ritis. 

Steroids had been used in the treat- 
ment of 9 of the 15 patients. Four were 
receiving steroids at the time the L.E. 
cell was found, and 4 had not received 
steroids for several months. In only 
one had steroids been recently with- 
drawn, and only one exhibited evidence 
of hypercortisonism. As a consequence, 
it is difficult to evaluate the role of 
corticosteroids producing the L.E. 
phenomenon in this group of patients. 

Summary. 1. Three hundred and 
seventy patients in whom a diagnosis 
of rheumatoid arthritis had been made 
were reviewed. L.E. cell preparations 
were done in 160 of these patients and 
were positive in 15 cases. 

2. Four cases with classical rheuma- 
toid arthritis of many years’ duration 
later developed multisystem involve- 
ment suggestive of lupus 
erythematosus, indicating a co-existence 
of the 2 diseases. 

3. Seven cases with classical rheuma- 
toid arthritis had no evidence of multi- 
system involvement and the findings 
did not suggest systemic lupus erythe- 
matosus. 

4. In 4 other patients in whom the 
diagnosis of systemic lupus erythema- 
tosus appeare ‘d definite, re ‘latively mild 
arthritis was present which may have 
been a part of the systemic lupus or 
may have indicated co-existent rheuma- 
toid arthritis. 


systemic 
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SUMMARIO IN INTERLINGUA 
Le Cellula L.E. in Arthritis Rheumatoide 

1. Esseva revistate le casos de 370 patientes in qui le diagnose de arthritis 
rheumatoide habeva essite facite. Preparatos de cellula L.E. esseva executate in 
160. Illos esseva positive in 15. 

2. In 4 casos con classic ar*hritis rheumatoide de un duration de multe annos, 
affectiones multisystemic se disveloppava plus tarde le quales suggereva le 
presentia de systemic lupus erythematose, i.e., il habeva un co-existentia del 2 
morbos. 

3. In 7 casos con classic arthritis rheumatoide, nulle affection multisystemic se 
manifestava, e le constatationes non suggereva le presentia de systemic lupus 
erythematose. 

4. In 4 altere patientes in qui le diagnose de systemic lupus erythematose 
esseva apparentemente definitive, un relativemente leve forma de arthritis esseva 
presente. Isto esseva possibilemente un parte del lupus. I] es etiam possibile que 
il se tractava de un co-existente arthritis rheumatoide. 
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THE RELATIONSHIP OF FATAL PULMONARY INSUFFICIENCY WITH 
COR PULMONALE, RIGHTSIDED MURAL THROMBI AND PULMONARY 


EMBOLI: 


By Geravp L. 
DISEASE SECTION, VETERANS ADMINISTRATION 


CHIEF, PULMONARY 


A PRELIMINARY REPORT 


Baum, M.D. 


HOSPITAL 


AND 


F. Davin Fisuer, M.D.° 


SENIOR MEDICAL RESIDENT, 


CINCINNATI GENERAL 


HOSPITAL 


(From the Pulmonary Disease Section, Veterans Administration Hospital, and the Department 


of Medicine, 


Durinc the past 10 years great em- 
phasis has been placed on the syn- 
drome of chronic pulmonary insuffi- 
ciency, especially those cases due to 
chronic pulmonary emphysema. The 
advent of cor pulmonale with failure 
and carbon dioxide intoxication has 
proven to be one of the most difficult 
syndromes to treat clinically. Great 
emphasis has been placed on the pul- 
monary background of this decompen- 
sated state, and therapeutic efforts 
have been directed at correcting the 
pulmonary-circulatory physiologic ab- 
normality. 

The clinical course of these patients 
has been well documented in previous 
publications (Harvey and Ferrer’, 
Friedberg*, O’Reilly'®, Sieker and Hick- 
am”), The problem is characterized 
physiologically by one of chronic alveo- 
lar hypoventilation due to increased 
physiologic dead space and airway ob- 
struction made acutely worse with ac- 
cumulation of COs, increasing hypoxia 
= progressive heart failure. Because 

! the depressed sensitivity of the med- 
ullary respiratory center to CO, and de- 
pe ndence on hypoxia for respiratory 
drive, administration of oxygen or 
opiates, or both, without insuring ade- 
quate ventilation may prove fatal. 


Present address: 


University of Cincinnati College of Medicine, 


University Hospitals, State University of Iowa, Iowa City, Iowa. 


Cincinnati, Ohio ) 
Therefore patients are promptly treated 
by tracheotomy or intermittent posi- 
tive pressure breathing devices or res- 
pirators, or any combination of these. 
The usual measures to treat infection, 
bronchospasm and cardiac failure are 
used with the significant addition of 
phlebotomy ( Harvey Ferrer’, 
Sieker and Hickam?°). 

Since this serious clinical situation 
has been related ultimately to the un- 
derlying severe pulmonary insufficiency 
it has been assumed that failure of 
response to treatment is due to acute 
pulmonary infection with progression 
of the pulmonary parenchymal abnor- 
mality. Study of necropsy findings in 
patie nts ms inifesting this syndrome 
clinically has revealed a series of ana- 
tomical abnormalities which imply that 
a different mechanism operates in some 
of these patients. Particularly it is 
noted that pulmonary embolism is an 
important and serious complication of 
cor pulmonale. It is the purpose of this 
report to present these findings and 
discuss some of the implications. 


Procedure. Necropsy protocols were ex- 
amined of all patients who were found to 
have pulmonary emphysema or cor pulmo- 
nale or right heart mural thrombi, or any 
combination of these conditions, at the Vet- 
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erans Administration Hospital, Cincinnati. 


The period of observation was from mid 
1954 to January, 1960. During this time 1135 
necropsies were performed. 


Results. For the present report only 
the relationships of anatomical find- 
ings are being presented. Subsequent 
re ports will deal with the clinical and 
pathological details. Thirty-nine pa- 
tients had one or more of the condi- 
tions mentioned above as their major 
problem. Thirty-three patients had 


TABLE 1. -INCIDENCE 
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Of the 9, six had no evidence of 
peripheral source for the emboli. 
Discussion. Previous reports of acute 
cardio-pulmonary failure in patients 
with severe chronic pulmonary insuffi 
ciency due to emphysema have not 
emphi sized the role of right heart 
mural thrombi and pulmonary emboli 
in the genesis of the terminal syndrome 
(Gottsegen and Torok®, Harvey and 
Ferrer’, Hecht*, Hugh-Jones*, Me- 
Keown'*, McMichael", Menguy, Comp- 


OF SIGNIFICANT FINDINGS 


Mural Pulm 
Pulm. Emp. Cor. Pulm Thrombi Embolism 
Pulmonary Emphysema 28 15 16 
Cor Pulmonale 28 15 
Mural Thrombi 15 15 14 
Pulmonary Embolism 13 
Emphysema + cor pulmonale + mural thrombi 1 
Emphysema + cor pulmonale + pulm. emboli 12 
Cor pulmonale + mural thrombi + pulm. emboli 11 
Emphysema + cor pulmonale + mural thrombi + pulm. emboli —— 9 
Total Emphysema — 33 
Total Cor Pulmonale —— 30 
Total Mural Thrombi 19 (right heart) 
Total Pulm. Emboli — 20 


(Figures refer to number of cases found) 


pulmonary emphysema. Thirty had cor 
pulmonale. Of the thirty, 28 had pulmo- 
nary emphysema. In the group with 
cor pulmonale 3 cases manifested left 
ventricular hypertrophy, 2 cases had 
dilated left ventricles, one case demon- 
strated an aneurysm of the left ven- 
tricle due to an old coronary occlusion 
and one case revealed “myocardosis” 
microscopically. In none of these was 
the left heart disease a major proble m. 
Nineteen examples of thrombi in the 
right auricle or ventricle, or both, were 
observed. Fifteen of these had associ- 
ated cor pulmonale. Twenty cases man- 
ifested pulmonary emboli. Nine pa- 
tients had all 4 conditions; pulmonary 
emphysema, cor pulmonale, rightsided 
mural thrombi and pulmonary emboli. 


ton and Comroe', Phillips'*, Samuel- 
son'®, Walzer and Frost*'). Standard 
textbooks are likewise vague on the 
subject (Friedbergt, Gould*, Levine’ 

White**). The one major association 
has been between multiple pulmonary 
emboli and subsequent cor pulmonale 
and failure (Case Records Massa- 
chusetts General Hospital'**, Owen 
et al.®) but in these cases the lungs 
were not primarily emphysematous and 
the emboli were the major cause of 
the chronic cor pulmonale. 

In the present report the fairly fre- 
quent association of cor pulmonale, 
pulmonary emphysema and right heart 
mural thrombi (13 cases out of 33 with 
emphysema ) poses a situation in which 
a patient with severe emphysema and 
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Baum and Fisher: 


chronic pulmonary insufficiency could 


be thrown into acute respir: atory and 
cardiac decompensation by the devel- 
opment of small emboli to the lungs 


originating from the mural thrombi. 
Therefore the clinical svndrome of 
respiratory and cardiac failure with 


CO, intoxication seen in patients with 
severe emphysema who develop acute 
respiratory could be 
without serious infection being present. 


infections seen 

The pathogenesis of pulmonary in- 
sufficiency leading to death has been 
fairly well worked out. However, the 
patients who fail to respond to the 
usual methods of treatment have been 
the enigma of physicians responsible 
for their care. In most cases of cardio- 
pulmonary insufficiency, the use of the 
respirator along with ‘digitalis, antibi- 
otics, bronchodilators, phlebotomy, and 
the like, has been generally successful. 
Therefore the cases which fail to re- 
spond suggest that other factors, not 
recognized, may the resistance 
to therapy. It is feeling that the 
occurrence of small pulmonary emboli 
may be just such a factor in some of 
these cases. 


cause 
our 


\ccording to previous concepts the 
superimposition of a pulmonary em- 
bolus on a state of chronic pulmonary 
insufficiency will precipitate acute right 
heart failure and death. However, the 
implications of this study suggest that 


when emboli are small, as thev often 
ire when originating from mural 
thrombi (Parker and Smith'’), the 


cflect is not catastrophic and the clin- 
picture resulting may simulate 
completely the picture of chronic pul- 
mary insufficiency associated with 
vere pulmonary infection, superim- 
sed on lungs already damaged by 
lmonary emphysema. 
of the 


rhe absence usual signs of 


REFERE 


Massachusetts General 


Case records of the 


1957. 


FATAL 


PULMONARY INSUFFICIENCY 113/611 
infection (white count elevation, fever, 
purulent sputum) has been a recog- 
nized inconsistency in some patients 
in acute cardio-respiratory failure sup- 
posedly due to infection. This has been 
shrugged off as a peculiarity of the 
(Harvey and Ferrer’). How- 
ever if small pulmoni irv emboli were 
the genetic factors this absence of the 
findings of infection would be much 
more consistent. 


disease 


Further physiologic studies on pa- 
tients with pulmonary emphysema, 
utilizing more precise techniques in 
attempts to determine the presence or 
absence of pulmonary emboli, may well 
reveal a difference in pattern between 
patients in the acute 
cardio-pulmonary insufficiency is es- 


those whom 
sentially infectious in origin as opposed 
to those patients in whom the insuffi- 
ciency is vascular or embolic in genesis. 

The frequency with which this com- 
bination of events occurs and the clini- 
cal implications of it are not vet clear 
but possible use of anticoagul: ints in 
such patients is suggested. Further 
clinical and pathologic studies are now 
in progress to elucidate more com- 
pletely the significance of these obser- 
vations. 

Summary. 1) The presence of 9 in- 
stances of multiple pulmonary emboli 
and rightsided mural thrombi associ- 
ated with fatal pulmonary insufficiency 
-— cor pulmonale are presented. 

) The findings of this study suggest 
th: acute cardio-respiratory insuffi- 
ciency with CO, intoxication, though 
of uniform clinical pattern, may have 
either a primarily infectious or pri- 
marily embolic pathogenesis. 

3) The possible use of anticoagulants 
in selected patients with this syndrome 
is suggested. 
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SUMMARIO IN INTERLINGUA 


Le Relation Inter Mortal Insufficientia Pulmonar e Corde Pulmonal, Thrombos 
Mural Dextero-Lateral, e Embolos Pulmonar: Un Reporto Preliminari 


1. Es presentate 9 casos de multiple embolos pulmonar e thrombos mural 
dextero-lateral, associate con mortal insufficientia pulmonar e corde pulmonal. 

2. Le constatationes del presente studio suggere que acute insufficientia cardio- 
respiratori con intoxication per CO.—in despecto de un uniforme configuration 
clinic—pote haber un pathogenese primarimente infectiose o primarimente 
embolic. 

3. Le uso possibile de anticoagulantes in seligite patientes con iste syndrome 
es proponite. 
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For almost as long as people have 
heen using tobacco, writers have been 
speculating on its role in the genesis of 
lisease; and practising physicians, 
governed empirically by their clinical 
experience, or morally by their own 
‘celings, or logically according to their 
premises, have been advising their pa- 
ients to stop smoking, to cut down on 
‘heir tobacco consumption, or even (in 
he old days when Tobacco was con- 


Medical College 


of Virginia, Richmond, Virginia ) 
sidered to have its therapeutic uses 
[see Silvette, Larson and Haag*”, 
1958]) to indulge. Except for a few 
genuinely tobaccogenic diseases (of 
which the most unequivocal is tobacco 
allergy ), the etiological role of tobacco 
is just as obscure today as, say, a cen- 
tury ago; but a survey of a considerable 
sample of the clinical tobacco wea 
of the past 50 years has revealed < 
significant change in opinion ene 


*Supported by a grant from the Tobacco Industry Research Committee. 
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the place of tobacco in the manage- 
ment of certain diseases. This latter is 
independent of speculation or opinion 
regarding tobacco etiology. Thus, 
there is no pe rceptible agreement 
among clinicians concerning the role 
of tobacco in the etiology of thrombo- 
angiitis obliterans, but there is virtual 
unanimity that tobacco exerts a harm- 
ful influence once the disease is estab- 
lished, and should therefore be strictly 
forbidden patients with this condition. 
In the present paper, we are concerned 
only with tobacco-use in the manage- 
ment of certain diseases: and we must 
emphasize, what is apparent from the 
preceding sentence, that, with the per- 
haps sole exceptions of tobacco aller- 
gies and _ nicotine hypersensitiveness, 
the observed influence of tobacco or 
tobacco-smoking on the course of any 
disease affords no valid information 
concerning its etiology. 

One may venture to generalize that, 
where once smoking was categorically 
forbidden in many diseases, it is now 
permitted in moderation by competent 
authorities (Doran®*’, 1948). However, 
this generalization is subje ct to so much 
qualification that it is quite useless, if 
not downright misleading; and, indeed, 
the whole point of this aspect of med- 
ical treatment is that it is not subject 
to generalization, and even this latter 
generalization must be qualified in the 
case of tobaccogenic disease. We had 
at first thought that a survey on his- 
torical principles might be revealing 
(as though the progress of therapeutics 
followed a uniquely straight and up- 
ward line, forsooth!); but on further 
examination, it appeared more advan- 
tageous to discuss in some detail the 
role of tobacco in the management of 
a few selected diseases: tobacco allergy, 
angina, and amblyopia; cardiovascular 
diseases; chronic bronchitis, pulmonary 
emphyse ma, and pulmonary tuberculo- 
sis; and peptic ulcer. These diseases 
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have in addition the merit, or demerit, 
that they occupy a good deal of space 
in the tobacco literature. and so aflord 
a sufficient body of opinion on which 
to comment. 

TOBACCO ALLERGY. The existence of a 
true allergy to tobacco appears to be 
indisput: ible, but its prevalence is diffi- 
cult to determine, perhaps because of 
its protean manifestations (Silvette, 
Larson and Haag*"*, 1957). In decid- 
ing who is allergic to smoking, Rosen'* 
(1954) considered as of paramount im- 
portance a “clinical entity” of signs and 
symptoms which cleare d up completely 
on stopping smoking, and which could 
be reproduced by smoking. This obser- 

vation suffic iently defines the place of 
tobacco-smoking in the management of 
tobacco allergy. 

TOBACCO ANGINA. It is far from clear 
whether tobacco angina is a 
or merely a set of signs and symptoms 
of nicotine hy persensitiveness or tobac- 
co allergy: but, although resolution of 
this point would be of great theoretical 
and philosophical interest, it is fortun- 
ately not necessary here. In either case, 
the etiological relationship of tobacco 
is, by definition and diagnosis, evident; 
and no doubt the proper management 
of this condition entails abstinence 
from its precipitating cause (Scott'***? 
1952). Nevertheless, Hyman and Par- 
sonnet'’? (1932) cautioned that  in- 
stances will arise where the physician 
must not be too dogmatic in depriving 
a pi atient in whom tobacco may cause 
anginal pain of such comfort as he 
may secure from smoking. In certain 
cases, the soothing effect of 
pipe, or cigarette now 
be of decided benefit, 


disease, 


cigar 
and then may 
while its com 


plete withdrawal with subsequent dis 
comfiture may be fruitful of such emo 
tional stress that the latter may in it 
self harbor the necessary element lead 
ing to an anginal attack. These author 
also stated that the great cardiologist 
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r James Mackenzie, had pointed out 
he it a single cigar might do more good 
in certain cases than all of the drug 
sedatives at his command. 

TOBACCO AMBLYOPIA. By definition of 
tobacco amblyopia, as Heaton, Me- 
Cormick and Freeman” (1958) have 
pointed out, tobacco is a necessary fac- 
tor; that is, it is not possible for non- 
users of tobacco to develop tobacco 
amblyopia. (The implications of this 
have been discussed in detail in an 
essay by the present authors entitled 


“Tobacco Amblyopia: The Evolution 
and Natural History of a “Tobacco- 
genic Disease [Silvette, Haag and 


Larson?"", 1960].) Insofar, then, as this 
disease is a true toxic amblyopia specifi- 
cally due to tobacco, it would appear 
to follow that tobacco-use should be 
forbidden. Virtually all of the numer- 
ous writers on the subject have con- 
sidered abstinence from tobacco to be 
either necessary or important or desir- 
_ (it would not be useful to categor- 

e the writers themselves ), in the suc- 
ce ae treatment of tobacco amblyopia 
(see Silvette, Haag and Larson*"*, 1960), 
Lautenbach''® (1898) forbade smok- 
ing, but permitted chewing; Lillie’? 
1934) permitted the smoking of cig- 
arettes. In many cases, abstinence from 
tobacco was supple mented by drugs or, 
more recently, by an enriched diet or 
vitamins. Regarding medication, Ham- 
bresin and Schepens™* (1946) wrote: 
iverything helps, everything cures, 
‘rom the moment the patient stops 
moking. In some (rare) reported 
ises, however, tobacco amblyopia was 
ameliorated by abstinence from 
moking; in other cases, good recov- 
ries were made in spite of continued 
moking by the patients, especially fol- 

wing adequate vitamin therapy. 


Vhether any of the reported cases 
cre instances of pure and uncompli- 
ited tobacco or nicotine amblyopia, 
is, of course, impossible to say and 
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hardly more possible to guess; and, by 
the same token, one cannot be sure 
whether the withholding of tobacco in 
these cases represents specific or non- 
specific treatment. So far as the well- 
being of the patient is concerned, how- 
ever, the distinction is immaterial. 
CARDIOVASCULAR DISEASE. Cardiovas- 
ular disease, like the other diseases to 
be hereinafter and unlike 
the tobaccogenic diseases just consid- 
ered, is known to occur in non-smokers 
as well as in smokers; and so the ques- 
tion of tobacco etiology does not arise, 
even as a prerequisite to discussion of 
management of the patient (though 
writers without number and the power 
of logical thinking incessantly assert 
the contrary ). In deference to the sin- 
cerity of their error, however, we shall 
state here that we propose to discuss 
the role of tobacco in the management 


discussed, 


of such diseases regardless of their 
etiology, whether really tobaccogenic 
or not. 


With respect to established cardio- 
vaseilar published opinion 
has varied from the prohibition of 
smoking (Bornemann and Hochrein*! 
1955; among many others) to allow- 
ing smoking if the patient is not sensi- 
tive to nicotine (for example, Stroud*"*, 
1946), with all shades of opinion in 
between. Lee and Bryner''* (1957), 
among others, considered that, al- 
though the patients should be advised 
to stop smoking, cessation may result 
in the substitution of obesity, chronic 
anxiety, or other equally stressful reac- 
tions, which the physician should try 
to prevent. 

Writing of another category of pa- 
tients, Brooks** (1915) thought it 
probably unwise to permit the use of 
tobacco in cardiovascular diseases when 
symptoms of cardiac embarrassment 
occurred. “In short,” wrote Levy (in his 
discussion of Starr?'*, 1951), “it is indi- 
vidual susceptibility rather than the 
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presence of disease which determines 
the effects of smoking on the cardio- 
vascular system.” Regarding the argu- 
ment that the euphoria engendered by 
smoking in the habitual smoker com- 
pensates for the milder cardiovascular 
changes caused by smoking, Ross and 
Ivy'*! (1946) have pointed out that 
this has not been applied, and cannot 
be applied with assurance to those per- 
sons who show marked cardiovascular 
reactions to smoking, that is, to hyper- 
reactors. It is, perhaps, well to empha- 
size that hypersensitivity to nicotine, no 
less than tobacco allergy, is a sound 
contraindication to smoking in any 
disease. 

HYPERTENSION. It has been said that 
tobacco is harmful in this condition 
(Lintz'**, 1933; Engel®*, 1935), and 
therefore some writers have stated that 
tobacco is contraindicated in hyperten- 
sion (Gutierrez Muro*', 1934; Hassen- 
camp*’, 1939; Maris'®*, 1944; ‘Allanby® 
1959). Owing to the great variation in 
the circulatory effects of smoking pro- 
duced in different patients with arterio- 
sclerosis and hypertension in their 
series, W. G. Thompson and Shelden*!* 
(1917) felt it desirable that each case 
be separately studied before giving 
rules for controlling the tobacco habit. 
All persons who have latent hyperten- 
sion or hypertensive disease do not ex- 
perience such increased vasospasm (in- 
creased blood pressure, constriction of 
retinal arterioles) following inhalation 
of tobacco-smoke, as Herrell and 
Cusick*® (1938) found in hyperreac- 
tors; in fact, many of the former were 
found to have little or no change in 
blood pressure. These authors felt, 
however, that such patients have every- 
thing to gain, and nothing to lose, by 
discontinuing the use of tobacco. 

Jones’ (1941) pointed out that in- 
dividual susceptibility to tobacco must 
be taken into account in considering 
the question whether hypertensives 
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should) smoke: what would cause 
serious trouble to some susceptible pa- 
tients would not harm the majority. 
He recommended that excessive users 
of tobacco should completely abstain 
for a time, but then might resume 
smoking in moderation. 

During a panel discussion on hy- 
pertension (J. Am. Geriat. Soc., 5, 471, 
1957), de Takats advised against 
smoking in this condition in younger or 
middle-aged patients who still have 
flexible vessels which respond to nico- 
tine stimulation; but if there is diffuse 
arteriosclerosis in a patient who has 
smoked all his life, and nicotine does 
not raise his blood pressure, the pa- 
tient was not deprived of smoking. 
Edwards suggested that most patients 
with essential hypertension — refrain 
from smoking for a month; if these 
patients feel better and their blood 
pressure is lower, they will usually 
not want to start again. Talso agreed 
with Edwards; however, if the patient 
returned at the end of a month with- 
out cigarettes, and was obviously nerv- 
ous and tense, he considered it much 
better for such patients to smoke, since 
smoking relieved some tension. Shick 
was of the opinion that eliminating 


smoking has never hurt anyone with 


hypertension. 

W. N. Thompson?'*® (1940) sug- 
gested that tobacco be gradually de- 
leted from the usage of hypertensive 
patients, presumably to mitigate the 
untoward effects of suddenly stopping 
the habit. However, when there is a 
considerable nervous element in the 
hypertension, smoking in moderation 
often has a soothing effect on the nerv- 
ous system, and may be to some de- 
gree beneficial (Jones'®, 1941). In 
most cases of hypertension, smoking is 
contraindicated; in some cases, though, 
psychic tension may be relieved by 
limiting smoking (Med. Times, Man- 
hasset, 76, 61, 1948). The question of 
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the balance between what may be 
termed the pharmacological and the 
psychic effects of smoking in hyperten- 
sion has been summed up by Moyer!®* 
(1957): Since smoking freque ntly ag- 
gravates hypertension, the habit should 
be dispensed with if it can be done 
without excessive psychic trauma; on 
the other hand, some patients have be- 
come so dependent on the smoking 
habit that the anxiety and psychic ef- 
fect produced by discontinuing smok- 
ing would far outweigh the benefits to 
be derived therefrom. The decision is 
thus an individual problem to be made 
by physician and patient together. 
These same remarks have also been 
published by Moyer and Brent'*? 
(1959). 

“HEART DISEASE.” According to some 
writers, smoking must be forbidden in 
any type of heart disease ( Brown", 
1911; Green*®, 1950, illustrating the 
persistence of this belief), cigarette- 
smoking particularly (Green™). How- 
ever, Brown would allow tobacco in 
certain very old confirmed tobacco- 
users who have developed a tolerance. 
Sir Thomas Lewis'** (1937) thought 
it best that cardiac patients did not 
smoke at all, but if they will smoke, 
it must be done in strict moderation. 
This great authority pointed out that 
smoking is re sponsible, in a very large 
number of its habitués, for much stren- 
ious coughing, and such coughs are 
most injurious to many “heart cases.” 
In Levy's experience over a period of 
\ears, most patients with heart disease 
can smoke moderately without appar- 
ent it harm ( Levy et al.i?3, 1947; Levy"! 

, 1952, 1953). In view of the enjoy- 
nent afforded, and the feeling of satis- 
‘action attained, it was Levy's (1952, 
'953) opinion that the majority of pa- 
‘ients with inactive forms of heart dis- 
vase may therefore be permitted to 
moke in moderation, while those sen- 
itive to nicotine will fare better by 

»stinence. 
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“Patients with almost any form of 
heart disease are usually advised to 
abstain from the use of tobacco,” wrote 
Neu'*® (1958), “although for a great 
many smoking provides pleasure and 
relaxation. T he ‘re are certain situations, 
of course, in which tobacco should 
be interdicted, such as in congestive 
heart failure, acute myocardial infare- 
tion, and active rheumatic carditis.” 

CORONARY-ARTERY DISEASE. Although 
some writers have stated that tobacco 
should be strictly forbidden to all pa- 
tients with coronary symptoms or dis- 
ease (for ex: umple, “Gaede®, 1941: 
Olbert'®, 1955), the majority of ob- 
servers have been less dogmatic. Some 
have felt that patients with disease of 
the coronary arteries should not, as a 
rule, smoke ( Adlersberg*, 1947; Study 
group on Smoking and Health*", 
1957), since “there are evidences that 
tobacco, and nicotine in particular, 
may have a harmful effect on the small 
pe rcentage of persons who already 
have coronary-artery disease” ( Haf- 
kenschiel**, 1957). Hilleboe®* (1957 ) 
felt there was no evidence in the 
medical literature to support or deny 
the restriction against smoking for per- 
sons with coronary-artery disease; and 
Hunt®® (1956) wrote that, in the pres- 
ent state of our knowledge, it is hard 
to believe that smoking in moderation 
always makes coronary disease worse. 

In a report authorized for publica- 
tion by the Council on Pharmacy and 
Chemistry of the American Medical 
Association, Ellis and Hancock* ( 1957 ) 
stated that the attitude of physicians 
in regard to restricting the use of tobac- 
co or alcohol by patients with coronary- 
artery disease was frequently deter- 
mined more by the moral or personal 
attitude of the doctor towards these 
substances than by any rational medi- 
cal standards. There is no evidence, 


they noted that tobacco does the cir- 
culation any good, but some evidence 
suggests that it may produce mildly 
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deleterious effects. Nevertheless, the 
physician should evaluate very care- 
fully how important it is to re strict the 
happiness of a patient who is already 
limited in so many ways. Indeed, it is 
asking a lot of a man with coronary dis- 
ease, who is so restricted, to give up 
the solace of tobacco (Wolferth?’, 
1945). It seemed to this latter author 
that, in general, patients with coronary 
disease who stopped smoking do be tter 
than their less co-operative friends, but 
perhaps, he suggested, this is because 
they follow all their orders better. 
Yater**® (1955) thought that pa- 
tients with known coronary-artery dis- 
ease probably would do ‘best not to 
smoke, unless they are made quite un- 
happy by the restriction. In the latter 
case, 10 to 15 cigarettes, or 2 or 3 
pipes per day, should be the maximum; 
and heavy smoking, chain-smoking, and 
strong tobacco should be proscribed; 
nor should smoking be indulged in 


just before, during, or after effort 
( Lancet, 2, 861, 1955). 
Conn and Kissane** (1958) stated 


that their patients with coronary dis- 
ease are not told that they must stop 
smoking, ex cept those who have pe- 
ripheral arterial disease or who have 
angina associated with smoking. “The 
effects of nicotine on the arteries are 
explained to patients, and they decide 
for themselves whether to stop smok- 
ing or not. Many patients stop smoking 
with very little difficulty, but others 
have so many nervous sy mptoms when 
they are attempting to quit we feel 
they are harmed more by not smoking 
than by smoking.” 

CORONARY ARTERIOSCLEROSIS. Brooks*! 
(1915) thought it highly probable 
that, when coronary sclerosis exists, the 
symptoms are accentuated by tobacco. 
Von Ahn? (1948) stated that every- 


day clinical experiences showed that 
many coronary sclerotic patients endure 
without 


moderate tobacco-smoking 
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getting increased trouble; however, pa 
tients suffering from cardiosclerosis 
should be careful with tobacco, and no! 
smoke at all if they get 
troubles from smoking. Ellis and 
Hancock*®? (1957) stated that it had 
not been proved that tobacco aggra 
vates coronary atherosclerosis. Balotin' 
(1959) also declared that there is no 
proof that tobacco aggravates this con 
dition; and he added, words remi 
niscent of Wolferth**’ (above), that 
the physician should c: evalu 
ate the import ince of re stricting tobac 
co in a person who is already limited 
in sO many wavs. 
ANGINA PECTORIS. 


increased 


After a review ol 
the earlier literature, Mouriquand and 
Bouchut!® (1912) concluded that, it 
tobacco can provoke crises of angina 
pectoris, ordinarily benign, 
and easily cured by the suppression of 
the toxic agent. Other authors have 
held that tobacco may induce parox 
vsms of angina pectoris ( ( Blane**, 1925: 
Schlossmann™*, 1932; Lambert!'*, 1935: 
Wilson and Johnston? 236 1939, 1941: 
Barnes'’, 1947; Pardee in Coffin et al."'. 
1956; among others); but it has also 
been said that precipitation of an at- 
tack by smoking is a rare occurrence 
(P. D. White", 1935; von 
1948, 1954; Levy'!, 1952), and then 
in patients with small coronary reserve 
(Graybiel, Starr and White’, 1938) o1 
in patie nts with coronary disease — 
Ahn22*, 1954: Mendonca de Barros' 
1956 ). made by L. Wolff2"” 
(1937) indicated that tobacco did not, 
as a rule, alter the susceptibility to at- 
tacks of angina pectoris; and von 
Ahn*** (1949), studying patients with 
cardiosclerosis and angina pectoris 
pointed out how strikingly well these 
cardiac patients endured strong chain- 
smoking almost to the poisoning stage, 
in contradiction to the old idea that 
tobacco-smoking by angina pectoris pi- 
tients would provoke or aggravate 
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attacks. Kuo and Joyner'!® (1955) also 
noted that none of 11 patients with 
coronary-artery disease developed typi- 
cal anginal attacks after test smoking. 
Von Ahn222. (1948) concluded that 
moderate tobacco-smoking by angina 
pectoris patients who are not hyper- 
sensitive to tobacco cannot be consid- 
ered an attack-provoking factor. 

Since some patients with angina pec- 
toris can smoke with impunity, while 
others have to give up smoking (Lam- 
1935), an unusual sensitivity 
to tobacco-smoke would appear to be 
involved in the case of those patients 
whose symptoms are precipitated or 
aggravated by smoking (Graybiel, 
Starr and White**?, 1938). 

It has often been said that smoking 


may increase the severity or degree 
of pain in some pi atients ‘with angina 
pectoris (Gallavardin®’, 1924;  Hal- 
1933; Lambert!'*, 1935; Brig- 


den®*, 1958; among others). P. D. 
White*”’ (1933), however, stated that 
most patients claimed smoking made 
little difference in influencing the fre- 
quency or severity of their angina 
pectoris. 

It has been reported that the symp- 
toms of true angina pectoris are not 
relieved by discontinuance of tobacco 
( Brooks**, 1915; Smith?®*, 1943). 
Compare tobacco angina, above.) 
Other writers have reported that the 
frequency or severity of the attacks 
seems to be lessened if the use of 
tobacco is stopped (Halsey, 1933; 
\Volferth?**, 1945). Nevertheless, Wol- 
‘orth himself noted that there are 
nany heavy smokers with angina pec- 

ris who are not improved to any 

‘receptible extent by stopping the use 
f tobacco; and, according to Brigden** 

1958), few patients find relief when 
ie habit is dropped. Frequently, writ- 

s have referred to patients who have 

iffered angina pectoris only during 

eriods of smoking, with cessation of 
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attacks on omnitting tobacco; but White 
and Sharber*** (1934) pointed out that 
such cases have generally been few in 
number when specifically mentioned, 
and that no one physician had encount- 
ered many such cases. Rarely, in their 
own experience, did patients cease hav- 
ing angina attacks altogether when 
they stopped smoking. 

A considerable number of writers 
have expressed the opinion that tobac- 
co is contraindicated in angina pectoris 
( Potain'*’, 1895; Rabinowitsch!*, 1922: 
Gallavardin™, 1924; Romberg!**, 1925; 
Preston'**, 1929: P. D. White?®°, 1933; 
Gutierrez Muro*!, 1934:  Baltzan", 
1939; Hassencamp*’, 1939; E. G. 
Scott!**, 1940; Clendening and Hash- 
inger*’, 1941; Falk®*, 1947a, b: Barron*®, 
1948: among others). Other writers 
have been less sweeping in their pro- 
hibition, allowing, if not sanctioning, 
the moderate use of tobacco (Sproull*"'. 
1935; Gilbert*™*, 1936; among others ). 
The prohibition of tobacco should rest 


on an individual basis (White and 
Sharber, cited by Master'*, 1935; 
Gilbert™*, 1936: von Ahn***, 1948: 


among others). Dock*® (195 7) stated 
that 60% of patients with angina or 
healed myocardial infarcts show im- 
mediate evidence of impaired function 
following smoking, and are wise to 
abstain. A trial of abstinence is justi- 
fied (R. B. Scott!*», 1952). If a par- 
ticular patient abstains from smoking 
for 3 months, and no relief occurs, he 
will have proved that tobacco is not 
injurious to him (Master'’’, 1935); 
thereafter, the patient with will-power 
may smoke a few cigarettes a day 
( Mendonca de Barros'*?, 1956). 

R. L. Levy'*® wrote in 1934: “The 
attitude which the physician takes to- 
ward tobacco will vary. In general, 


patients with angina pain are better 
off without it. For many, it is a poison 
and its use results in increase in the 
frequency 


and of attacks. 
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There are those, however, who derive 
real comfort and emotional stability 
from smoking. In them, curtailment is 
urged and the denicotinized cigars and 
cigarettes may be tried. The value of 
the de-nicotinizing process is open to 
question; but the patients themselves 
not infrequently think that they can 
smoke such brands with comfort where- 
as ordinary varieties are less well borne. 
Perhaps the reason for such experience 
lies in the fact that the de-nicotinized 
products, especially the cigars, contain 
milder tobaccos.” Another authority, 
Master's (1956) wrote that 30 years 
ago, tobacco, even in small amounts, 
was taboo; today, sebanes is no longer 
banned in all cases; its proscription 
depends on its on the patient's 
well-being. There is little point in for- 
bidding a tense patient to smoke a little, 
if that serves to relax him. Shepherd'* 
(1947) considered it worse in most 
cases for patients with angina pectoris 
to worry about not being able to smoke, 
than it was for them to smoke. 

It may be noted that the presence 
in a room filled with tobacco-smoke 
has been said to be usually as bad for 
the angina patient as smoking itself 
( Master!7, 1935). 

According to Master'* (1956), the 
view is no longer accepted that alcohol 
and tobacco in combination are good 
(alcohol dilating, tobacco constricting, 
the coronary vessels); it is now be- 
lieved that a combination of alcohol 
and tobacco in less moderate doses 
actually aggravates the anginal syn- 
drome. 

Barnes!® (1947) was cautious in con- 
cluding that he could advise patients 
with coronary disease (including an- 
gina) that smoking is not harmful to 
them. Med. Times, (76, 525, 1948) 
pointed out that there was at that time 
controversy over whether or not smok- 
ing should be forbidden in patients 
with angina pectoris. This controversy 
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may be said to be still with us in the 
case of patients in the plural; but it 
would be scarcely correct to say that 
controversy exists in the case of the 
individual patient, in whom the clin- 
ical trial generally effects a resolution 
of the problem. 

We may emphasize, with von Ahn**" 
(1948), that angina pectoris is merely 
a clinical syndrome which tobacco is 
able to provoke or aggravate under cer- 
tain circumstances, and that the effect 
of agitation and haste and heavy meals 
and late hours may add up to more 
than that of the tobacco. Von Ahn and 
Gohle*** (1949) described a case of a 
57-year-old male whom attacks 
angina pectoris were chiefly precipi- 
tated by tobacco-smoking by 
meals; and electrocardiograms recorded 
during each of these attacks showed 
reversible changes characteristic of tem- 
porary insufficiency of the coronary 
arteries. Another case-report tells of a 
patient, a 39-year-old male, who had 
seizures of angina pectoris occurring 
spontaneously, as well as after exer- 
tion, emotion, exposure to cold air, 
eating, or smoking ( Arai et al.'', 1951) 
Mendonca de Barros'*? (1956) also 
noted that tobacco may release an an- 
ginal crisis, just as physical exertions 
and other factors can do; but the role 
of tobacco is much less important than 
that of the latter factors, since cases 
in which tobacco alone can precipitate 
an anginal crisis are rare, and, in the 
majority of cases, tobacco acts only in 
association with other factors. 

ACUTE MYOCARDIAL INFARCTION. Wol- 
ferth?’* (1937) had no doubt that stop- 
ping tobacco-use lessened the incidence 
of pain in certain patients with coro- 
nary disease, but that, in a large num- 
ber, no beneficial effect was observed. 
According to Stroud*!* (1946), elimi- 


nating tobacco will tend to lessen the 
frequency of attacks of substernal pain 
in healed coronary occlusion. Although 
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Gertler and co-workers™ (1951) found 
a greater percentage of smokers 
among patients with myocardial infare- 
tion than in a control group, and a 
significantly greater cigarette consump- 
tion in the former, they stated that the 
inference should not be drawn from 
these results that cessation of smoking 
would benefit or prevent coronary 
heart-disease. 

Master’? (1935) strongly believed 
that smoking, or even exposure in a 
room filled with tobacco-smoke, was 
harmful in coronary thrombosis. It has 
been stated that smoking | or 2 cig- 
arettes could be an additional hazard 
in a patient with hypertension and myo- 
cardial infarction (J. Am. Med. Assn., 
161, 301, 1956); and smoking was said 
to cause immediate evidence of 
paired cardiac function in 60% of pa- 
tients with angina or healed myocardial 
infarcts (Dock*’, 1957). 

Smoking should be prohibited in the 


acute stages of cardiac infarction 
(Burch**, 1949; Levy et 1947; 
1952, 1953: Pollack'®, 


1956 ); and some authorities have stated 
that smoking is probably best avoided 
thereafter, especially in the nicotine- 
susceptible individual (Pratt'™*, 1951; 
Dock**, 1957). Pratt (1951), indeed, 
considered that all smoking should be 
permanently eliminated in the manage- 
ment of the post-thrombotic sy ndrome; 
even one cigare tte may produce spasm, 
and the possibility was said to exist 
that nicotine may initiate thrombitis 
without spasm. 

In a panel discussion on the clinical 
management of the acute stage of myo- 
cardial infarction moderated by I. S. 
(1957), Sprague, Ernstene, 
and Friedberg all stated that they re- 
quired their patients to stop smoking; 
Stamler also was convinced that, with 
lew exceptions, the sound procedure 
was to do likewise. Wright himself re- 
inarked: “We do not -take pleasures 
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away from patients for the fun of it. 
We only take away something that a 
man cherishes as much as his cigarettes, 
if we are convinced it is for his own 
good and may influence the outcome of 
a serious condition.” 

In an article provocatively titled 
“Danger! Doctors at Work,” Forbes® 
(1958) wrote: “An example of [the 
physician's] over-care is the patient 
with a mild coronary thrombosis who 
is confined to bed for three months 
and afterwards forbidden to smoke, 
drink, or engage in his favorite recrea- 
tions—all quite unnecessarily.” This 
attitude characterizes the rather re- 
cently developed point of view that 
a dogmatic prohibition of smoking 
may not be in the best interest of all 
patients. “Since tobacco is known to 
cause arterial vasoconstriction and 
since, occasionally, electrocardiographic 
changes of coronary insufficiency can 
be seen to occur in sensitive persons 
after smoking, the use of tobacco 
would seem contraindicated after coro- 
nary thrombosis” (J. Am. Med. Assn., 
167, 2159, 1958). “From a more prac- 
tical standpoint, however, in the man- 
agement of the entire patient it is at 
least equally important that he be emo- 
tionally rehabilitated, with the realiza- 
tion that his life can again be produc- 
tive after a heart attack. If such re- 
habilitation requires that he be per- 
mitted to smoke a few cigars daily, 
it is probably more important that this 
be done than that the possible deleteri- 
ous physiological effects be permitted 
to weigh too heavily. In general, mod- 
eration and not total abstinence seems 
the most practical answer. Most per- 
sons who have had a complete func- 
tional recovery after coronary throm- 
bosis may be permitted a drink of 
liquor and a few cigars daily if that 
was their life-long habit previously.” 
Also concerning smoking after a coro- 
nary thrombosis, Hunt** (1956) wrote: 
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“If smoking causes severe coughing, 
especially at night, that is a good 
reason for stopping it altogether. But 
to stop smoking is sometimes a mixed 
blessing, quite apart from the mental 
irritability it often causes: when some 
patients give it up their appetites im- 
prove, they take larger meals, and eat 
sweets instead, and the increase in 
weight soon does more harm than 
smoking did before. To prevent further 
infarcts, it seems clear that it is better 
to keep patients underweight rather 
than overweight. In the present state 
of our knowledge, it is hard to believe 
that smoking in moderation always 
makes coronary disease worse.” 
PERIPHERAL VASCULAR DISEASE. The 
authorities are virtually agreement 
that tobacco is harmful in individuals 
with peripheral vascular disease, and 
should therefore be prohibited (I. S. 
1940; Gutierrez 
Muro™, 1934;  Lampson''®, — 1935; 
Ochsner and DeBakey'®’, 1939: Chap- 


man**, 1941; Tecoz?"*, 1941; Herbig", 
1942; Evans and Stewart®', 1943; 
Pratt'™!, 1946; Hendrick and Aycock"’, 
1947; Lilly'**, 1949; DeCamp, 1949: 


Levy!21122, 1952, 1953; R. B. Scott!*#”, 
1952; G. N. 1957; among 
others ). Lilly (1949) refused to treat 
a patient with peripheral vascular dis- 
ease who could not discontinue smok- 
ing, a policy also followed by DeCamp 
(1949). Chapman (1941) stated that 
use of tobacco must be discontinued 
entirely if satisfactory improvement is 
to be expected in the treatment of oc- 
clusive peripheral vascular disease; 
Hendrick and Aycock (1947) stated 
that patients with such disease should 
not smoke if they expect to keep their 
limbs. 

When tobacco hy persensitivity or 
idiosyncrasy is demonstrated either 
clinically or by positive skin reactions 
or by both, exclusion of tobacco should 
be one of the prerequisites in treat- 
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ment of patients with peripheral vas- 
cular disorders (M. A. Green**, 1942 

Whether tobacco be a specific allergic 
excitant or a potent nonspecific irri- 
tant, it should be avoided by all per- 
sons who suffer from vascular disease 
(Maurer and Spain", 1954) 

Although, in susceptible individuals, 
tobacco should be absolutely inter- 
dicted, on the other hand, Boyer 
(1942) thought it possibly unwise to 
attempt abrupt modification of deeply 
ingrained habits, especially in the 
elderly. It has been remarked that to- 
bacco is safer after the age of 60 years 
( Tuohy?*", 1943). 

Denicotiaieed cigarettes of any type 
should also be avoided in the presence 
of peripheral disease, since these, as 
well as regular cigarettes, cause de- 
creases in peripheral blood flow 
(Evans and Stewart®*!, 1943). 

INTERMITTENT CLAUDICATION. Accord- 
ing to (1911, 1912, 
1921), patients with intermittent clau- 
dication are absolutely intolerant to 
nicotine, and even moderate smoking 
will revive symptoms which have dis- 
appeared. Years later, DiCio and 
Guerra*® (1940) also noted that many 
patients who no longer suffered at- 
tacks of intermittent claudication had 
renewed crises if they resumed the 
use of tobacco. Complete suppression 
of the use of tobacco sufficed to pro- 
duce recovery in a large number of 
the latters’ patients whose symptoms 
did not exceed 2 vears’ duration. Ac 


cording to Lian, Puech and Viau'” 
(1927), however, suppression of to 


bacco consumption did not prevent the 
disease from continuing to manifest 
itself. 

John’? (1913) and Hassencamp*’ 
(1939) both stated that smoking 
should be forbidden in intermittent 
claudication. recent 


assessment 0! 
the position has been made _ by 


Wessler®*8 (1956), who noted that the 
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continued use of tobacco by patients 
with this disorder is still strongly inter- 
dicted by many authorities. The fact 
that tobacco- smoking increases the 
tone of peripheral vessels is adequate 
justification for urging all patients with 
acute arterial —insuffici lency to stop 
smoking, at least until the imbalance 
between obstruction and collateral flow 
has been improved. However, for the 
large group of ambulatory patients 
with intermittent claudication from 
atherosclerosis, the need for such re- 
striction is not so clear. There is no 
evidence that tobacco, any more than 
mildly cold weather, adversely affects 
the course of the disease. Some investi- 
gators have been unable to demon- 
strate any deleterious effects of tobac- 
co on intermittent claudication due to 
atherosclerosis. Others have permitted 
patients to smoke a few cigarettes daily 
without apparent harm. For many of 
these individuals, tobacco-smoking is 
a well-trenched habit, and abstinence 
may be neither necessary from the or- 
ganic point of view nor desirable for 
emotional reasons. Wessler no longer 
insisted that patients with stable in- 
termittent claudication secondary to 
atherosclerosis discontinue tobacco as 
part of the therapy of their peripheral 
arterial insufficiency. 

THROMBOANGIITIS OBLITERANS. With 
4 unanimity rare, if not unique, 
among writers on tobacco, virtually all 
observers and commentators are agreed 
that smoking is harmful in thrombo- 
ingiitis obliterans (TAO), and that all 
patients with this disease should ab- 
stain from tobacco ( 1926, 
1946; Allen and Brown’, 1928; Miller 
nd Kaufman'®®, 1928: Barker!®27-18, 
‘931, 1933, 1934; 
931, 1934, 1936; Maddock and Col- 


188-1933; Lampson!®, 1935; Hor- 
1938; McKittrick’, 1939; 


Wright**!, 1940; Clendening and Hash- 
nger*®, 1941; Theis and Freeland?"*, 


THERAPEUTICS 125 623 
1942: Hildenbrand™, 1945; Lowen- 
1945: Allen, Barker and 
Hines*, 1946; Goodman, Messinger and 
White™ 1946; Freeman*, 1947; 
Shepherd'**, 1947; Bloom**, 1948; De- 
Takats", 1948; Lynn and Burt'*!, 1949; 
Manoil'®*, 1949: Mead'*, 1949: Rosen- 
auer'’’, 1950; Wessler?**, 1956; Matou- 


sek'**, 1957: among others ). The absti- 
nence must be complete and perma- 
nent. Many patients continue to smoke 
in spite of repeated warnings that it 
will result in the loss of a leg; in part, 
this is due to unwillingness to believe 
that they have a special susceptibility 
to tobacco which most people do not 
share, and in part to the attitude of 
physicians who disparage the advice of 
experts in this field, and who suggest 
that it will be sufficient to reduce the 
amount of smoking (Silbert*°*, 1946). 
Some writers have gone so far as to 
state that, if the patient does not co- 
oper: ate in stopping smoking, the physi- 
cian should give 4 the case (Mead'**, 
1949: Matousek!®*, 1957). 

That from tobacco is 
beneficial, and should form the primary 
basis for all treatment in TAO, wrote 
Gifford and Hines*? (1951), is not hy- 


abstinence 


pothetical, but is a well-established 
fact. (1996, 
1927, 1930, 1935, 1938, 1946) has re- 


peatedly emphasized that cessation of 
smoking is the most important thera- 
peutic measure, and that the disease 
seldom progresses as long as the pa- 
tient refrains from smoking. Me- 
Govern'*® (1947) has also stated that 
patients with TAO who stop smoking 
can be assured a remission in their 
disease, which can and does last for 
years with no need for any form of 
therapy other than abstinence from 
nicotine. Case-histories illustrating such 
cures have been reported (for example, 
by Gifford and  Hines**, 1951). 


Though treatment of TAO is said to 
be useless without complete abstinence 
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from smoking 
Hildenbrand”, 
discontinuance 
without other 
cient to bring 


(Samuels'**, 1936; 
1945; among others), 
of the use of tobacco 
measures was insuffi- 
about lasting improve- 
ment in symptoms (Bernheim and 
London**, 1937). Marchak™® (1933) 
has stated that he had never ameli- 
orated a case of TAO in which the pa- 
tient continued to smoke during treat- 
ment, but had never dared counsel a 
patient to cease smoking as a sole form 
of treatment; hence, he could not say 
whether or not absence of tobacco in- 
toxication by itself would be sufficient 
to check the disease. Saland'™ (1938 ) 
pointed out that one must be careful 
in evaluating the tobacco-smoke fac- 
tor in TAO; for, while improvement 
has been reported following cessation 
of smoking, one must remember that 
other methods of treatment had been 
instituted at the same time. 

The proscription applies to tobacco 


in any form (Lowenstein'™’, 1945; 
Goodman, Messinger and White”, 


1946), and to denicotinized cigarettes 
(Mead"™*, 1949; Wright***, 1954) and 
filtered cigarettes (Wright***, 1954) as 
well. It would seem, however, that if 
the cause of the exacerbation of the 
disease is vasoconstriction resulting 
from nicotine, as many have postu- 
lated (Maddock and Coller*, 1933; 
Lampson'®, 1935; Ross and Ivy"*', 
1946; Ejrup*®, 1948; among others), 
then prohibition of de-nicotinized 
or filtered cigarettes, or both, must be 
made on the basis that neither the de- 
nicotinizing process used nor the filter 
employed removes sufficient of the 
nicotine in the smoke. If, on the other 
hand, the mechanism by which the 
symptoms are produced or aggravated 
is an allergic one, as other writers sus- 
pect (for example, Harkavy*®, 1957), 
then it follows that even complete re- 
moval or filtration of non-antigenic 
nicotine would be useless. This raises 
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the important practical point that, un- 
less one knows which of the many in- 
gredients in the chemical complex 
known as tobacco-smoke is the etio- 
logic, or aggravating, agent, any at- 
tempt to remove one “of the ingre -dients 
from smoke without reference to the 
others must rest upon an unsound scien- 
tific foundation. However, even in the 
absence of such exact knowledge, the 
unanimous condemnation of smoking 
in cases of TAO (J. Am. Med. Assn., 
119, 534, 1942) appears to be thor- 
oughly justified. 

Any form and stage of TAO is ex- 
acerbated by the use of tobacco 
(Rosenauer'’’, 1950), although there 
appear to be numerous exceptions even 
to this rule (Horton®’, 1938). In many 
cases, smoking may not only augment 
symptoms, but perhaps also hasten 
pathologic — (Barker™, 1933; 
Brit. Med. J., 2, 1149, 1936; Abramson*, 
1944), and eventually lead to gangrene 
(Abramson, 1944). Barker'® (1931) 
has published data indicating that the 
disease is likely to run a considerably 
more malignant course if patients have 
used tobacco excessively; and nearly 
half of Silbert’s*°? (1938) patients 
required amputation had persisted in i 
smoking in spite of many warnings i. 
stop (see also Silbert***, 1946). 

The course of TAO may to some ex- 
tent be arrested by the avoidance of 
smoking (Brit. Med. J., 2, 1149, 1936); 
and it has been said that complete ab- 
stinence from cigarettes can arrest TAO 
before amputation becomes imminent 
( Eastcott®*, 1959). The disease is often 
checked on stopping smoking, and re- 
curs on resuming the habit (Sigler, 


1925; 1927, 1930; Hilden- 
brand®, 1945; Rosenauer'®®, 1950). 


The disease seldom progresses as long 
as the patient refrains from smoking 
( 1996, 
1930, 1935, 1946), and there is no re- 


currence without resuming smoking 
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1930, 1946; Clendening 
and Hashinger**, 1941). There is no 
lasting improvement without cessation 
of smoking (Bernheim and London*‘, 
1937; LeFevre'', 1942; Abramson, 
1944); or at least, patients who con- 
tinued to smoke do not ordinarily im- 
prove as much as do patients who cease 
smoking (Allen®, 1939). 
Summing up his experience 
1,200 patients with TAO, Silbert?°? 
(1938) stated that individuals who 
continued to smoke were difficult to 
improve, and frequently grew worse 
in spite of treatment; while cessation 
of smoking alone was often sufficient 
to cause relief of symptoms and im- 
provement in circulation — in early 
Patients who had been restored 
to good condition remained in excel- 


with 


cases. 


lent health without recurrence of 
symptoms, so long as they refrained 
from further use of tobacco. When 


non-smoking patients who had been in 
excellent condition for many years re- 
sumed the use of tobacco, recurrence 
of symptoms was the rule. No patient 
restored to good condition had ever 
had recurrence of trouble or required 
amputation, unless he had resumed 
smoking (Silbert?°*, 1946). 

Sirota?’? (1943) reported successfully 
treating cases of TAO and _arterio- 
sclerosis obliterans with deoxycorti- 
costerone acetate, the patient mean- 
while being allowed to continue smok- 
ing. Fisher** (1949) treated 12 TAO 
patients with tetraethylammonium 
chloride to the exclusion of all other 
therapy; those who smoked previously 
continued to smoke while under obser- 
vation; and after 6 months, § patients 
were said to be symptom-free, except 
for a mild amount of intermittent clau- 
dication. In a preliminary communica- 

tion, Eisen®® (1958) reported effects of 

new potent combination of vitamin 
\. niacin, and riboflavin (called ANR 
formula) applied for 1 to 10 years in 
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a series of 17 cases of peripheral-artery 
disease, including 2 cases of TAO; 16 
were heavy cig: rarette-smokers and one 
a non-smoker. In 14 of the patients, 
there was an improvement in 2 to 4 
weeks, and improvement was marked in 
3 to 6 months, whether the patient 
smoked or not. Withdrawal of ANR 
combination brought about prompt re- 
turn of the initial syndrome, even 
when the patients were not smoking. 
The above observations suggest at least 
the possibility that the precipitating or 
aggravating effect of smoking on pa- 
tients with TAO may be exerted sec- 
ondarily to some more fundamental 
mechanism. Practical clinical manage- 
ment, however, can rarely wait upon 
the full elucidation of mechanism of 
action, and it is difficult to perceive a 
common fundamental mechanism in 
the respective therapeutic experiments 
of Sirota, Fisher, and Eisen. 

CHRONIC BRONCHITIS. It is generally 
considered that the proper treatment 
of chronic bronchitis involves cessa- 
tion of smoking (Greene and Berko- 
witz*’, 1954; Clough*®, 1956; Ander- 
son*, 1957; Menefee'**, 1957; among 
others). The prohibition of smoking in 
this condition ranges from Palmer’s'®* 
(1954) suggestion that the patients 
should be encouraged to give up smok- 
ing, to Matousek’s'*® (1957) statement 
that, if the patient with intractable 
chronic bronchitis will not stop smok- 
ing, the physician should divorce him- 
self from the case. 

The aggravation of chronic bron- 
chitis by heavy smoking appears to 
result from (nonspecific) irritation 
from tobacco-smoke (R. B. Scott!®**», 
1952; Menefee'’, 1957), and, not sur- 
prisingly, is correlated with inhalation 
of the irritant (Greene and Berko- 
witz™, 1954; Clough*®, 1956). Thus, 
“smoker's bronchitis” was found to be 
rare in cigar- and pipe-smokers, who 
do not inhale, while the incidence-rate 
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rose progressively with the quantity 
and duration of cigarette-smoking 
(Greene and Berkowitz). The smoker 
who does not inhale, or who smokes 
moderately, seems to suffer relatively 
little; but, Clough added, few main- 
tain their smoking at such a level in- 
definitely, and very few can abstain 
from inhaling, unconsciously if not de- 
liberately. 

The relative importance of smoking 
as an irritant of the respiratory mucous 
membranes can be determined pre- 
cisely only after further observations 
(Clough*"’, 1956). However Menefee'">, 
(1957) held that tobacco-smoke was 
perhaps the greatest and most frequent 
source of irritation; and Greene and 
Berkowitz’, (1954) estimated that 
smoking is 4 to 7 times more common 
as a cause of bronchitis than all other 
causes combined. 

It may be noted that 21 of the pa- 
tients with chronic bronchitis studied 
by Leese''> (1956) claimed that the 
early -morning cigarette was a_ useful 


expectorant. Barach and_ his col- 
leagues'® (1952) had previously found, 
in certain patients with bronchial 


asthma and pulmonary emphy sema, 
that coughing due to inh: iling cigarette- 
smoke resulted in e xpectoration of con- 
siderable amounts of bronchial secre- 
tions and in a marked relief of dyspnea. 
PULMONARY EMPHYSEMA. Franklin 
and co-workers®® (1958) stated that 
evidence has been presented in the 
literature that heavy smoking, especial- 
ly cigarette-smoking, is a common and 
perhaps a specific cause of obstructive 
pulmonary emphysema. Actually, such 
evidence is relatively scanty and uncon- 
vincing, although opinion to this effect 
is plentiful; but, whatever the etiologi- 
cal relationship between smoking and 
emphysema, smoking is generally held 
to be harmful to patients with this dis- 
ease. Most writers are agreed that, in 
the treatment of pulmonary ae. 
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sema, cessation of smoking is very im- 
portant (Gutierrez Muro*', 1934; L. 
Hyde and B. Hyde'!, 1956; Matou- 
sek'*, 1957; Peters and Prickman'*, 
1957; 1957; E. A. Brown*®, 
1958; Motley and Kuzman'*', 1958; 
among others ). Persons with bronchitis 
who develop the earliest signs or evi- 
dence of emphysema should stop 
smoking in any or all forms; and 
Menefee'**’ (1957) bluntly told his own 
patients: “Make up your mind whether 
you would rather smoke or breathe.” 
If, however, after 30 days of no smok- 
ing, the emphysematous patient feels 


no better, Brown** (1958) allowed 
him to smoke in moderation. “In our 
patients with emphysema,” wrote 
Bedell and Seebohm?! (1959), “we 


recommend that they stop smoking 


‘if possible. We do not demand _ that 


they do so. Some patients are happier if 
they can still smoke a few cigarrettes a 
day, and we have been willing to make 
this compromise.” 

In a large number of instances in a 
series of 250 cases, patients with pul- 
monary emphysema who succeeded in 
stopping smoking obtained complete 
subjective relief from cough and 
wheeze, and frequently wheezing was 
decreased or cured (Abbott et al’. 
1953). Conversely, smoking tends to 


aggravate the increase in air-way re- 


sistance so characteristic of chronic 
pulmonary emphysema (Eich, Gilbert 
and 1956; Attinger, 
Goldstein and Segal"?, 1958 ). 


PULMONARY TUBERCULOsIS. A number 
of writers have expressed the opinion 
that smoking is harmful in active tuber- 
culosis, and should forbidden 
(Jankau'*, 1894; Herrick**, 1931 
Lickint'**, 1935; Kurova and Nezlin!'* 
1936; among others). Although they 
stated that no dependable data are a’ 
hand regarding the role of smoking in 
tuberculosis, Kupka and Breslow"! 
( 1957 ) 


suggested an explanation o! 
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it might be harmful; 


why 
trauma, which is inevitable in a cough- 
ing, compulsive smoker, probably de- 
creases the ability of pulmonary tissue 
to defend itself against the tuberculo- 
sis bacillus. Other authorities have con- 


respiratory 


sidered that, at best, smoking can do 
and, at worst, mav unfavor- 
ably influence the development of the 


no good, 


disease ( Bogen**, 1937; J. Am. Med. 
Assn., 128, 1132, 1945: ibid. 144, 437, 
1950; Rickmann'*?, 1953; Shah et al’, 
1959 ); while still others (J. A. Miller™®, 
1934: Ebers®*, 1945: Wi 1954: 
Winkelmann***, 1957) have felt that, 


within limits of moderation, the lesions 
of pulmonary tuberculosis do not ap- 
pear to be worsened by the use of 
tobacco. 

Pointing out that there is no special 
clinical picture of “smoker's tubercu- 
losis,” as there is of certain other types, 
Ebers®, (1948) noted that the prob- 
lem of whether smoking injures those 
with pulmonary tuberculosis has by no 
means been decided. He himself recom- 
mended individualized prohibition of 
smoking in certain cases, but consid- 
ered that a general rule forbidding 
tuberculous patients to smoke was psy- 
chologically unwise. A similar point of 
view was expressed by Winkelmann?** 
(1957), who compared results of the 
cure of 1,000 male smoking and non- 
smoking patients at the  Jerichow 
Tuberculosis Sanitorium, but was un- 
able to establish an untoward influence 
of tobacco-smoking in 
\ccordingly, he suggested the discon- 
tinuance of a blanket smoking prohi- 
bi ‘ion, as pri cai d in various sanitoria 
during cures. 

Schwartz'*?) (1945) obtained the 
opinions concerning smoking in tuber- 
culosis from about 50 directors of sani- 
toria: 13 thought smoking definitely 
h emful to tuberculous patients; 36, 
lh emful in excess; 1, not harmful. 
S \oking was completely forbidden by 


tuberculosis. 


THERAPEUTICS 129 627 
8; 16 permitted smoking on the recom- 
mendation of a physician; 20 permitted 
smoking, but without approval; 6 
did not forbid smoking. Nine at- 
tempted to control smoking by ad- 
vice; 20. by specifying certain pl: ices 
at certain hours for smoking; 7 used 
threat of discharge; 11 did not enforce 
their and 3 had no rules. Al- 
though more than 95% of the directors 
felt that smoking was at least injurious, 
less than 20% felt it should be com- 
pletely forbidden, this latter attitude 
perhaps engendered by the fact that 
it is quite difficult to discourage pa- 
tients from a habit of long standing 
in return for a benefit of questionable 
value. Wiese*** (1954) circulated a 
questionnaire in regard to tobacco- 
smoking for tuberculosis patients, and 
received replies from 19 chief sani- 
torium physicians: 7 were outspoken 
for generally prohibiting smoking; 9 
were in favor of prohibiting smoking 
in the and_ rest-corridors; 
was against smoking in the acute 
process; one judged according to the 
particular condition; one prohibited 
smoking for bed-ridden _ patients. 
Wiese himself thought that one cig- 
arette or cigar would not “overthrow” 
the tuberculosis patient, but that it 
was better during therapy to discon- 
tinue smoking. Strict prohibition was 
not completely successful; physicians 
and personnel should set the ex: imple, 
and not smoke. 

peptic ULCER. When McHardy and 
his colleagues'*, (1959) recently 
stated that smoking was a controversial 
issue in the management of acute 
peptic ulcer, we may understand them 
to mean simply that a great number 
of writers have expressed a wide vari- 
ety of opinions on the subject. For 
controversy [“Controversy is worse 
than an unprofitable task; instead of 
eliciting truth, it does but expose the 
failings of the parties engaged.”— 


rules: 


sick-rooms 
one 


n- 
8; 
is 
i- 
| 
n i 
Cr 
Is 
ir 
te 
7S 3 
a 
1g 
at 
| | 
a 
ce 
a if 
in 
fe 
a j 
is 
ic 
rt 
r- 
; 
if 
n 
' 


130/628 The American Journal of the Medical Sciences + 


Crabb’s English Synonymes; “Contro- 
versial suggests provocativeness, 
violent differences of opinion, and 
sometimes the activities of propagan- 
dists.”"—Webster’s Dictionary of Syno- 
nyms|—for “controversy” is happily 
rare among those interested in tobacco 
(the cigarette-smoking-lung-cancer con- 
troversy is an exception which only 
too sadly justifies the definitions of 
“Crabb” and “Webster”): but differ- 
ences of opinion in this field are so 
common that only unanimity of opinion 
(as in the case of thromboangiitis 
obliterans ) can astonish us. This digres- 
sion into definition is not without pur- 
pose or importance, for a controversy 
may be resolved by the efforts of 
knowledgeable and objective judges, 
whereas differences of opinion among 
a swarm of writers can only operate 
as a springboard for further opinion, 
not as a basis for rational judgment. 
With respect to the role of tobacco 
in the management of peptic ulcer, the 
clinical opinions expressed may be 
(more or less arbitrarily ) separated 
into three main categories; by writers 
in the first category, any tobacco-use 
is more or less flatly forbidden: by 
writers in the second group, excessive 
use is discouraged rather than for- 
bidden, and moderate use of tobacco 
permitted, either openly or tacitly; and 
by the third group, tobacco-use is 
regulated on an individual basis. 
Tobacco was said to be contraindi- 
cated or prohibited in peptic ulcer 
(during treatment or forevermore) by 
the following writers, among others: 


Rehfuss'*® (1927); Bennett?? (1928); 
MacLean, Jones and Fildes'** (1928); 


Finkelstein®* (1930); Hartman® (1930): 
Jordan** (1930); S. Harris** (1930- 
31); Ogilvie’? (1935); Ochsner, Gage 
and Hosoi'®! (1936): Davis* (1939); 


Spriggs**° (1940); L. A. Smith and 
Rivers*®® (1943); Morlock'®? (1944); 
Portis (1944); Twiss and Par- 
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sounet**! (1945); Wilkinson?** 
Weinstein**® (1951); Olbert'™ (1955); 
Harrison®? (1959); and G. McHardy: | 
R. J. McHardy and Browne! (1959). 
This prohibition extended to denico- 
tinized as well as to regular tobaccos 
( Bernay and Faure**, 1937; Couturat™, 
1937 ) 

Restricted use of tobacco was per- 


mitted, or at least not uniformly for- 
bidden, by others (F. W. White**’, 
1919; Hurst!®°, 1923; Eusterman®* 
1925, 1926; Rowlette'**, 1928; I. Gray*® 


Aaron!', 1945: 
1947; among 


1929-30; T. Hunt*®, 

Planck", 

others ). 
Although he warned 


1937: 
1946: Glatzel", 


in all cases 
against immoderate smoking, Row- 
lette'*? (1928) recommended  study- 


ing the reaction of the ulcer patient to 
tobacco; and Kirsner'’* (1958) agreed 
that the use of tobacco in such patients 
is dealt with most practicably on an 
individual basis. To the latter writer. 


moderate smoking seemed without 
harm in many instances; excessive 
smoking, on the other hand, is unde- 


sirable. The recommendation of com- 
plete abstinence is preferable to an in- 
effectual suggestion of “decreasing” the 
quantity of tobacco. Excessive smoking 
ordinarily reflects increased nervous 
tension: the important problem, there- 
fore, is relief of the emotional stress. 
Ordinarily, wrote Boles and Dunbar“ 

(1946), tobacco is to be avoided by 
sn ulcer patient of younger years; 
however, harm from its te mpe rate use 
by a person past 60 is hard to imagine, 
considering the lowered acidity of his 
stomach, and the peace of mind its 
use affords after years of temperate 
indulgence. Morlock!** (1958), noting 
that for the most part ulcer patients 
are unwilling to discontinue their use 
of tobacco, thought some compromise 
ordinarily must be made in regard to 
this factor. 

Even moderate amounts of tobacco 
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may be harmful in susceptible indi- 
viduals (Eusterman®’, 1925, 1926). 
Patients with peptic ulcer who are 
hypersensitive to tobacco will experi- 
ence aggravation of their symptoms by 
the use or overuse of tobacco, and 
such persons should be enjoined to 
give up smoking ( Morlock", 1958 ). 
Whether such * ‘susceptibility” refers to 
nicotine hype rse nsitivity or to tobacco 
idiosynerasy on the part of the patient 
is not always clear. Andresen!” ( discuss- 
ing Roth, Ivy and Atkinson, 1944) 
stated that he rarely found smoking 
harmful ulcer patients, and that 
these cases were probably explicable 
on an allergic basis. However, most 
writers have apparently t taken it for 
granted that nicotine is the active and 
implicated ingredient of —tobacco- 
smoke. 

Regarding the time as well as the 
degree of tobacco limitation in patients 
with peptic ulcer, S$. Harris*® (1930-31) 
felt it wise to instruct ulcer patients 
to discontinue the use of tobacco for 
the rest of their lives. After recovery 
from peptic ulcer, Spriggs*!” (1940) 
would allow one cigarette after a meal; 
Douthwaite*! (1947) would limit smok- 
ing to a pipe after breakfast and an- 
other after dinner throughout the life 
of a chronic ulcer patient. 

Such writers who have commented 
on this point appear to be agreed that 
moderate smoking after meals is less 
harmful to the ulcer patient than is 
smoking when the stomach is empty 
(Rowlette'**, 1928: T. Hunt®*, 1937; 
Brit. Med. J. 2, 1098, 1939; Morlock, 
1958). 

\lthough there is a considerable vol- 
urne of (very conflicting and confusing) 
evidence concerning the effect or non- 
eflect of smoking on gastric acidity and 
secretion, the great majority of medical 
writers has used clinical criteria in 
assessing the influence of tobacco on the 
course of the patient’s disease. Thus, 
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I. Gray™ (1929-30), observing that 
clinical improvement in some patients 
with ulcer occurs only after cessation 
of smoking, remarked that the thera- 
peutic test, and not the chemical and 
roentgenographic findings, is the cri- 
terion as to whether or not the indi- 
vidual should smoke. Schnedorf and 
Ivy'*! (1939) stated, with respect to 
the routine prohibition of the use of 
tobacco by ulcer patients, that one ap- 
pare ntly cannot re ‘ly on clinical impres- 
sions, because the views e xpressed vary 
so widely. It is, however, difficult to 
see just what the physician can substi- 
tute for clinical impressions in these 
cases, and support for this view is af- 
forded by Douthwaite’s*' (1947) sound 
comment: “E ‘xperimental evidence 
favours harmlessness of smoking to pa- 
tients with chronic ulcer. Neither rate 
of emptying of the stomach nor acidity 
can be shown to be appreciably af- 
fected. As against this, it is a sponta- 
neous observation of countless sufferers 
from duodenal ulcer that the pain, in 
the active phase of the disease, will 
always be produced or, if present, ag- 
gravated by the smoking of a single 
cigarette. Again, on inquiring into the 
change of habits preceding a relapse, 
how often does one find that the only 
prophylactic measure which has lapsed 
has been abstinence from tobacco.” In- 
deed, Ivy'®® (1944) expressed himself 
as uncertain why so many ulcer pa- 
tients improved after giving up smok- 
ing, which is at least a tacit recogni- 
tion of the reliability of “clinical im- 
pressions.” 

It has been said by some writers (for 
example, Boles**:** 1943, 1948) that 
tobacco is a major influence in the pre- 
vention of healing and the recurrence 
of peptic ulcer, and by others (for 
example, R. B. Scott!*"->, 1952) that 
smoking apparently does not affect 
healing of the lesions. Outside the 
realm of opinion, Doll, Jones and 
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Pygott*® (1958) tested the effect of 
smoking on ulcer healing (reduction 
in size of the ulcer) in patients with 
gastric ulcers who were regular smok- 
ers, and, from their results, concluded 
that, in some patients, smoking inter- 
feres with the healing of a peptic ulcer, 
and helps to maintain its chronicity. It 
may also be mentioned that Piper ‘and 
Raine'®® (1959), after demonstrating 
that gastric-juice volume, total and free 
acid, and chloride were significantly in- 
creased by smoking, concluded ‘that 
such a degree of gastric stimulation 
would be unlike ly to fail to influence 
peptic ulceration, ‘and that their investi- 
gation supported the clinical observa- 
tion of Doll and his colleagues that 
smoking delays the healing of peptic 
ulcers. 

Friedrich® (1934) stated that smok- 
ing is contraindicated in patients who 
have been operated on for gastric 
ulcer; Moynihan’®* (1923) advised pa- 
tients not to smoke for 3 months after 


operation, and then always in strict 
moderation; Lahey!'*® (1945) warned 


that any patient who has had either 
radical or conservative surgery for pep- 
tic ulcer should adjust his e ating, drink- 
ing, and smoking habits for the lower- 
ing of gastric acidity in order to lessen 
his chance of having another ulcer 
develop. In a recent study of subtotal 
gastrectomy in 115 smokers and 56 
non-smokers, Mitty, Rousselot and 
Delany’! (1959) found that patients 
who smoked postoperatively had no 
more significant digestive complaints 
than the non-smokers; however, more 
major late complications occurred in 
the smokers. 


So far, for the most part, we have 
discussed, or, rather, canvassed opinion 
concerning, the role of tobacco in the 
management of disease; and we have 
now to turn our primary emphasis to 
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the influence of tobacco-use on the 
patient himself. This latter considera- 
tion falls into two categories: the el- 
tect of smoking, and the effect of ceas- 
ing to smoke. 

There has long existed the realiza- 
tion that, so far as the smoking patient 
or person is concerned, one must al- 
low for a balance between the “psychic” 
benefit derived from smoking, and 
“physical” harm (Boston Med. & Surg. 
].. 161, 231, 1909); also, between the 
individual pleasure derived from smok- 
ing, and the “increased mortality” of 
smokers often assumed or suggested by 
statistics (Wells***, 1947); between the 
“tranquilizing” effect of smoking 


( Kitchen'®, 1916; Lancet, 1, 339, 1947; 
J. Am. Med. Assn., 138, 652, 1945; 
Levv'*!, 1952: Lee and Bryner!!7, 1957; 


Lancet, 2, 250, 1958; McArthur et al..*, 
1958), and the nervous stress which 
often accompanies giving up smoking 
for even the most compelling of 
sons. In many individual patients, or 
classes of patients, as some of our 
authorities have pointed out, the bene- 
ficial effects of continuing to smoke 
mav outweigh the manifest advantages 
of stopping smoking; and the decision 
is to be made, not only on the basis of 
the patient's disease, but with due con- 
sideration of the patient-as-a-whole. 
From still another point of view, it 
may be said that smoking may prevent 
certain permanent unde sirable effects 
of stopping smoking, for example, the 
danger of neurosis developing in indi- 
viduals who find themselves unable to 
give up their habit (Stoll?', 1955), or 
the danger that the increase in eating 
and body weight which often occurs 
following giv ing up smoking may plac« 
more “strain” on the heart than “e 
smoking itself (Med. Proc., Johannes- 
burg, 3, 469, 1957). Some psychogenic 
smokers, upon giving up smoking, be- 
come psychogenic eaters instead (Lan- 
cet, 2, 282, 1957); the menace of obesity 
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in ex-smokers appears to be real and 
to be causing some recent medical con- 
cern; and it is a so far unresolved ques- 
tion whether more persons are engaged 
in digging their graves with their teeth 
or with tobacco. 

As for the purely temporary discom- 
fort of “withdrawal symptoms” on 
stopping smoking, this should not be 
made the basis of any joint physician- 
patient decision whether the patient 
shall stop or continue his smoking. The 
physician's part in this decision has 
been set forth by Clough" (1956): 
It is our duty as physicians to inform 
our patients as fully and clearly as 
possible as to the fi wcts as they are now 
known, and of the potential risks of 
smoking, and to let the patients make 
their own decision, as most of them will 
do anyway. Positive advice would de- 
pend upon the individual's physical 
condition, his smoking habits, and his 
to smoking. Clough’s advice 
presupposes that the physican shall 
keep himself fully and clearly informed 
as to the facts of the matter, which 
the latter cannot always find time or 
medical journals to do. 

The main conclusions to be drawn 
from this survey on the role of tobacco- 
use in the management of disease are 
clear enough. In the case of specific 


reaction 
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tobaccogenic diseases properly diag- 
nosed, the cause of the disease, by 
definition, tobacco, may be forbidden 
without doubts and should be pro- 
hibited without equivocation. If we 
define (as it appears we must) a non- 
tobaccogenic disease as one which oc- 
curs indistinguishably in both tobacco- 
users and non-users, regardless of its 
respective incidence-rates, then we may 
conclude, with respect to tobacco-use 
in the management of non-tobacco- 
genic but tobacco-aggravated diseases, 
that there is nothing better than ab- 
stention from though some- 
times there may be something worse: 
emotional disturbances of one sort or 
another, or the substitution of an even 
less desirable habit (for example, over- 
eating) for that of moderate tobacco- 
smoking. But, seen, these 
latter conclusions are often swe pt aside 
by a realization that the “psychic” good 
his habit of tobacco-smoking does a 
particular patie nt may be greater than 
its “somatic” harm. This (on the whole) 
fairly recent realization on the part 
of the phy sici: in represents the “chang- 
ing concept” of our title: with tobacco- 
smoking, as with much else in the 
practice of medicine, the categorical 
imperative must sometimes vield to in- 
dividual considerations. 
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A croup of similar skeletal diseases 

manifested primarily as a severe growth 
disturbance of enchondral bone forma- 
tion has been described, particularly 
in the radiological literature. These 
cartilaginous splasias are often 
cult to evaluate and classify, and, i 
the minds of many, considerable soe 
sion exists in the differential diagnoses. 
In the majority of cases a careful per- 
sonal and family history and physical 
examination, as well as ‘laboratory and 
Roentgen findings, are necessary to ar- 
rive at a plausible answer and even 
then a definitive categorization of the 
skeletal dysplasia cannot always be 
made. 

In this review of the literature, I 
shall present the classical findings of the 
more important of these diseases as 
observed on the roentgenogram. When 
certain criteria are applied, they will, 
in most cases, permit one to arrive at 
the most likely diagnosis. 

The conditions described in this 
paper are listed in categories and will 
be discussed separately along with 
pertinent roentgenographic examples. 
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Other skeletal diseases should perhaps 
be included, however, the study will be 
confined to only those which are un- 
equivocally cartilaginous — dysplasias 
and which often present similar and 
overlapping Roentgen aspects. All 
these diseases are generalized in the 
sense that they affect the cartilaginous 
precursors of bone in a widespread 
manner. 

The conditions covered are: 1) 
achondroplasia; 2) osteochondrodys- 
trophy a) Morquio type, b) Hurler 
type, c) Leri type; 3) dysplasia epi- 
physalis 4) dysplasia epi- 
physalis punctata; 5) dyschondroplasia: 
and 6) multiple he rediti ary osteochon- 
dromata. 

A brief review of the clinical, labora- 
tory, and pathological findings is pre 
sented with each disease entity. 

Achondroplasia. Synonyms: chon 
drodystrophia fetalis, micromelia, chon 
drody strophic dwarfism, chondrodys 
trophy. 

Achondroplasia is perhaps the most 
familiar and certainly the most com 


mon of the cartilaginous dysplasias 
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The name achondroplasia was _ first 


used by Parrot who published the first 
comprehensive study of the disease in 
1878*!. Although the term achondro- 
plasia is not accurately descriptive in 
view of the fact that there actually 
exists a dysplasia and hypoplasia rath- 
er than an aplasia of cartilaginous de- 
velopment, it still remains the most 
acceptable because of common usage. 

Achondroplasia is an ancient disease; 
the earliest proven case is that of a 
whole skeleton of an obvious achon- 
droplastic dwarf, unearthed by Brun- 
ton’ in Egypt, dating back some 7000 
years into the predynastic age. Numer- 
ous imples in ancient Eg gypti in bas- 
reliefs, statuary and tomb decorations 
have been noted, and at least two of 
the Egyptian gods were portrayed as 
typical achondroplastics (Ptah and 
Bes)’. Examples of achondroplasia 
abound in ancient Greece and Rome 
where the achondroplastics were em- 
ploved as entertainers, a practice which 
continued throughout the middle ages 
into modern times. Ladies and noble- 
men of the medieval European courts 
paid handsome sums for these dwarfs 
as court jesters and entertainers". 
Even today these people tend to be 
found in the entertainment world. 

In the animal world typical general- 
ized forms of achondroplasia include 
the Pekinese dog, creeper fowl, Irish 
dwarf cattle, and a lethal form seen 
in rabbits. Incomplete forms are noted 
in the bull dog (spine and skull) and 
dachshund (extremities )°. In these 
animals, the condition is transmitted 
as a simple Mendelian dominant*’, 

Forms of bony deformity similar to 
that seen in achondroplasia have been 
produced by injection of insulin or 
thallium into the yolk sac of the chick 
on the 5th day of incubation". Also 


Rubin et al.*> have produced similar 
changes in the rat by selective irradia- 
of the 
plates. 


tion ‘artilaginous epiphyseal 
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Clinically the achondroplastic dwarf 
is recognized almost immediately at 
birth. Occasionally he may be confused 
with the pren natal form of osteogenesis 


_imperfecta which is differentiated by 


the obvious osteoporosis, mumerous 
fractures, and large (often hydro- 
cephalic ), poorly-formed cranium’, It 
is generally felt that the defect re- 
sponsible for achondroplasia has made 
itself manifest by the 8th week of 
intrauterine life, and probably earlier. 

Although a fairly high correlation of 
achondroplasia and hydramnios in the 
mother has been noted, and Jansen*° 
has suggested amniotic pressure as an 
etiologic factor, genetic factors most 
likely play the major etiologic role**. 
The disease is transmitted as a Men- 
delian dominant. Other antagonistic 
factors must also be involved since the 
disease often dies out in families, 
whereas a trait from a simple Mende- 
lian dominant transmission would not 
disappear spontaneously****, Sporadic 
instances are most common (80% of 
all cases)* and may be explained 
mutants or phenotypic m manifestations 
of genotypes carried by the parents but 
obscured phenoty pically in the parents 
by some unknown, antagonistic factor. 
Attempts at breeding a race of dwarfs 
from achondroplastics have been with- 
out success**, 

Physically these patients present as 
short-limbed dwarfs with relatively 
normal trunks. These people represent 
the typical picture which rises to mind 
when the term “dwarf” is used. They 
are often pot-bellied, although no en- 
larged viscera are noted. The head is 
large with frontal bulging, and a de- 
pressed nose root (saddle-nose). The 
face is small and the lower jaw often 
prognathic. The adults are usually 
overly muscular, and in infants or 
young children the skin lies in folds 
and wrinkles, or as if it were too large 
for them. They have prominent but- 
tocks and present a marked lower 
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Fig. 1.—Nine-year-old white female. Typical clinical appearance of achondroplasia. Not 


the short extremities, especially the proximal segments. lordosis. prominent buttock 
large head, and short pudgy fingers. 
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lumbar lordosis commonly associated 
with an upper lumbar or lower thoracic 
kyphosis, or both (Fig. 1). They are 
healthy and sexually and mentally nor- 
mal. This is surprising considering that 
only 20% survive the first year, and is 
important in distinguishing the achon- 
droplastic from the osteochondrodys- 
trophic dwarf who is generally weak, 
generally unhealthy, and often sterile. 
The average adult is about 90 to 130 
cm. in height and the ratio of circum- 
ference of head to body length is 40 
to 50% (normal 30 to 35%). The ratio 
of upper to lower body is 1/0.4 to 0.6 
(normal 1/1)%. 

PATHOLOGICAL FINDINGS. The basic 
defect in achondroplasia is a severe 
dysplasia of enchondral bone forma- 
tion. A retardation of cartilage forma- 
tion as well as an inability of the 
cartilage to ossify readily is seen. The 
result is marked stunting of bone 
growth in a linear dimension. Bone 
not preformed in cartilage and perios- 
teal bone formation is normal. Thus 
the cranial vault is large and the 
bones thick in diameter. 

Histologic study reveals the columns 
of cartilage cells to be made up of 
3 or 4 layers of cells opposed to the 
10 to 15 normally seen‘. In addition, 
there is a varying degree of irregularity 
in the arrangements of the columns. 
Fibrous bands are seen extending from 
the cortical surface of the metaphysis 
into the cartilaginous mass at the epi- 
physeal ends which ossify, resulting 
in islands of bone implanted within the 
epiphyseal cartilaginous mass. The 
fibrous bands interposed are felt by 
Lavenskiold®* to be a prime factor in 
the deformity resulting in achondro- 
plasia. 

OENTGEN FINDINGS. Skull. The cranial 
vault, not being preformed in cartilage, 
is eonerally large, often hydrocephalic, 
but the individual bones are well- 


formed. The base of the skull, being 
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enchondral bone, is markedly stunted. 
The resulting small base and large vault 
gives rise to the large brachycephalic 
skull with a bulging frontal region seen 
typically in these patients. The nasal 
bone is depressed by the small cranial 
base and the maxilla and facial bones 
are small. Often voluminous paranasal 
sinuses are seen in the adult*. The 
sella is normal. The clivus is very 
steep and the posterior fossae often 
small. The bones which make up the 
base of the skull fuse early and are 
individually small, resulting in a small- 
ness of the foramen magnum. The 
severe constriction of the foramen 
magnum is felt by some to produce 
enough pressure upon the medulla to 
cause death and to be the major etio- 
logic factor in the high fetal mortality 
of this disease*®. The teeth and man- 
dible are generally normal (Fig. 2). 
Spine. Although the overall appear- 
ance of the spine is relatively normal 
in the achondroplast, almost ‘universal 
involvement of the vertebral column 
is present. In the infant the vertebrae 
are usually flat, poorly formed, and 
widely spaced (Fig. 3). The length 
of the spine will measure close to nor- 
mal* due to the voluminous cartilage 
between the ossified vertebrae. The 
cartilage, which does not ossify nor- 
mally, is not visible on the roentgeno- 
gram. Later the vertebrae may remain 
somewhat flattened and deformed but 
in general gain a nearly normal appear- 
ance. The sacrum assumes a more hori- 
zontal position resulting in the severe 
lordosis noted clinically. Commonly the 
anterior surfaces of the vertebrae in 
the lower thoracic or upper lumbar 
area appear to be worn away both in 
their superior and inferior aspects, re- 
sulting in a rounded beaking. These 
deformed vertebrae usually give rise to 
a moderate to severe ky phosis in this 
region (Fig. 4a). One of the most 


striking findings is a generalized nar- 
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rowing of the spinal canal. This nar- 
rowing is especially pronounced, as 
pointed out by Caffey, in the lower 
lumbar region where, on the AP pro- 
jection, the pedicles are seen to ap- 
proach each other rather than sepa- 
rate gradually as would be expected 


Fig. 2—Achondroplastic skull: 


normally* (Fig. 4b.) This narrowness of 
the spinal canal along with a tendency 
toward early osteophyte formation has 
been noted to result in spinal cord 
lesions (that is, transverse mvyelitis ) 
subsequent paralytic phenom- 
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Extremities. The most severe changes ~ 
are seen in the extremities. The de- 
formities are uniformly symmetrical | 


and both upper and lower extre mities | 
The proximal | 


involved 
This 


are equally involved. 
segments are more severe ly 


compared to the more distal. 


Large cranium with a narrow base, steep clivus, depressed | 
nasal root, and bulging calvarium. 


Sella and teeth are normal. 


results in hands which appear too large 
for the size of the arm. The lower ex- 
tremities are often bowed due to 
wedging of the bones adjacent to the 
knee joint rather than bony curvature’ 
In infancy and childhood, 3 types 
of achondropk: isia may be recognized as 
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Fig. 3—Achondroplasia of newborn. Note the relatively normal length of vertebral column 

wit!, wide spaces between the narrow ossified vertebrae, short limbs with flaring and cupping 

at «piphyseal ends, and the square pelvis. The skin is seen to lie in folds about the 
shortened limbs. 


Figs. 4a and 4b.—Achondroplastic spine: The lateral projection of the spine shows a rounded 
breaking of the mid portion of the first lumbar vertebra with slight gibbus. Note the narrowing 
of the spinal canal in the lumbar region on the AP projection. 
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Fig 5a.—Achondroplasia, hypoplastic type, with smooth epiphyseal lines and slight widening 
of metaphyseal ends of bones with beaking, especially on medial aspects. Note relatively 
long fibula. 


Fiy. 5b.—Achondroplasia, hyperplastic type. Wide, flared metaphyses with cupping and 
unded || ‘rcgularity of the epiphyseal plate and resultant large joints. Again note relatively long fibula. 
owing © The epiphyses are slightly fragmented and deformed. 
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described by Kaufman in 1892**. This 
distinction tends to disappear in the 
adult. Kaufmann’s types are: 

1) Hypoplastic type (Fig. 5a) is 
much the most common. In this type 
the metaphyseal ends of the bones may 
be slightly flared but are generally 
nearly normal in width. The epiphy seal 
line is usually smooth or slightly irreg- 
ular and slanted or sigmoid in shape. 
The bones are all short with only slight 
modeling and the cortices are about 
normal in thickness. The epiphyses ap- 
pear smooth and regular in outline al- 
though they may be late in appearing. 

2) Hyperplastic type (Fig. 5b) is a 
relatively rare form which is charac- 
terized by marked irregularity of the 
epiphy seal line, and flaring of the meta- 
physes. The epiphyses are commonly 
irregular and fragr-ented. The joints 
are large and bulbous and large spaces 
are noted between the me taphy seal 
ends of the bones and the adjacent 
epiphyses. 

3) Malacie form is a very rare type 
which is characterized by softening of 
the abnormal cartilage and is felt. by 
most to be a pathologic change within 
the cartilage matrix®. 

In the adult achondroplast, the long 
bones are short with thick cortices, 
heavy diaphyses, exaggerated curva- 
tures, prominent tendinous attach- 
ments, and varus deformities of the 
proximal epiphyses of both the humeri 
and femora (Fig. 6a). The hands are 
short and thick with a tendency to- 
ward all the digits being nearly the 
same length. There is commonly a sep- 
aration between the ring and middle 
fingers, resulting in the so-called trident 
hand. The fibula is often only slightly 
deformed and is much longer than 
normal in relation to the length of the 
tibia. It commonly will extend superior- 
ly enough to participate in the articu- 
lation at the knee (Fig. 5a). 
sometimes severely bowed, giving the 
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impression that the fibula had to fit 
its length into the short lower extrem 
ity. 

The proximal ulna may be heavy 
and gross-appearing with its more dis 
tal segment being relatively slender*. 

The medial distal femoral and proxi- 
mal tibial metaphyses are often more 
severely affected than the lateral, re- 
sulting in medial wedging and genu 
varum. The metaphyseal ends often 
look beaked, as if they had been 
stretched into a point (Fig. 5a). 

Pelvis. The hips almost invariably 
present a varus deformity in the adult. 
The ilia are small but square-appear- 
ing with broad bases extending the 
superior acetabular lip into a horizon- 
tal ledge above the hip joint. The trans- 
verse measurements across the ilia at 
their superior and inferior extents are 
nearly equal. The female pelvis is 
usually severely dystocic (Fig. 6b) due 
to the horizontal sacrum and protru- 
sion of its promontory. There is also 
a general contraction resulting from 
retarded bone growth and premature 
closure of the pelvic epiphyses. Cesar- 
ean sections are usually necessary to 
deliver pregnant female achondro- 
plasts, although instances of normal 
vaginal delivery are not uncommon. 
The sacrosciatic notch is foreshortened 
and displaced superiorly and_ poste- 
riorly into a rather characteristic ap- 
pearance. These pelvic changes con- 
tribute considerably to the shortening 
of the stature. 

Thorax. The scapulae are small but 
relatively normally developed. The 
ribs are plump and flare at the costo- 
chondral junction, resulting in a type ot 
rosary similar to that seen in rickets 
and scurvy in infants. The overall size 
of the thorax is small. The clavicles are 
normal in length but horizontal in posi- 
tion and bowed in to fit into the rela- 
tively small thorax. The sternum is 


usually normal. 
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Osteochondrodystrophy. Under the 
heading of —osteochondrodystrophy 
(synonyms: chondro-osteodystrophy, 
polytopic endochondral dy sostosis ), one 
generally finds grouped 3 conditions*® 
which are quite similar and often con- 
fused but in their classic forms quite 
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and hereditary factors play an impor- 
tant role. Both Morquio's and Hurler’s 
diseases present recessive inheritance 
characteristics whereas Leris pleo- 
nosteosis presents the features of a 
dominant mode of 
46.37, Certainly familial tendencies are 


Fig. 6a.—Adult achondroplastic pelvis. 
notch, and coxa vara. 


Wide square ilia, 
Also, narrow spinal canal in lower lumbar area. 


posterior position of sacrosciatic 


Fig. 6b.—Adult achondroplastic upper extremity. The long bones have short, thick diaphyses 
vith prominent muscular attachments. The ulna is gross, short, and the distal epiphyseal 
plate faces the distal radius. The proximal humeral epiphysis is flattened and in a varus position. 


distinct. These entities are: 1) Mor- observable in all of these 
quio’s disease; 2) Hurler’s disease; 3) 
Lcris pleonosteosis. 

(he term osteochondrodystrophy is 
course a misnomer since none of 
these conditions represent nutritional 
dcticiencies implied by the term dys- 
trophy but rather represent clear- cut 
d\-plasias of cartil ige. The basic eti- 
ol. cy of these diseases is obscure; how- 
e\.r, it appears certain that genetic 


commonly 
diseases. 

The osteochondrodystrophies were 
usually classified as atypical achondro- 
plastics”’, atypical rickets, atypical 
dwarfism, or osteogenesis imperfecta 
prior to the early part of the 20th cen- 
tury when classic papers were pub- 
lished by Hunter'®, Hurler'’, Mor- 
quio”’, Brailsford?, and Leri**, defining 
these entities as a distinct class. Since 
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this period numerous cases have been 
reported, many of which belong ob- 
viously to one of the well-defined 
groups. However, other reported cases 
are difficult to categorize neatly and 
the author must be satisfied to call the 
entity an osteochondrodystropsy. One 
occasionally finds individual cases 
which present findings characteristic of 
both achondroplasia and osteochon- 
drodystrophy. 

The following accounts are descrip- 
tions of the entities with their classical 
and Roentgen findings. It is beyond 
the scope of this paper to present the 
multitude of transitional forms which 
one may encounter. 

Hurler’s disease (synonyms: Hunter’s 
disease, Pfaundler-Hurler’s disease, 
gargoylism, dysostosis multiplex, lipo- 
chondrodystrophy ). 

This disease was first recognized as 
a separate entity in a definitive paper 
published by C harles Hunter in 1917" 
Hunter described 2 brothers without 
corneal involvement. Gertrude Hurler 
described the disease, which bears her 
name, in 1919 by presenting typical 
cases with corneal involvement!*. 

McKusick** believes there are 2 forms 
of the disease: 1) The more common 
autosomal recessive type with corneal 
clouding; 2) A rarer sex-linked reces- 
sive type without corneal clouding. 

Since this disease is transmitted by 
a recessive mode of inheritance, famil- 
ial incidence is high. 

The majority of these patients are 
dwarfed although usually not to the 
extent seen in achondroplasia. Rarely 
a patient has this disease who is nor- 
mal or increased in height'*. The neck 
is shortened and there is almost uni- 
versally a kyphosis at the twelfth thor- 
acic or first and second lumbar verte- 
brae. Commonly a pes planus, genu 
valgum, and flexion of the extremities 
at the hips contribute to the small 
stature of these patients. The facies are 
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coarse and ugly, usually noticeably so 
at birth, although clinical skeletal in- 
volvement may not be noted until the 
age of 6 months to 2 years. (Radio- 
graphic skeletal changes have been de- 
scribed in the infant; see below.) 
These patients are often deaf and pre- 
sent with a milky to opaque clouding 
of the cornea. Hepatomegaly is com- 
mon but not invariable; splenomegaly is 
slightly less common. Umbilical or 
inguinal hernias, or both, are often 
present. The maxilla and pharynx are 
small and malformed resulting in a 
coarse, snoring respiration. The teeth 
often are hypoplastic and malformed 
and widely spaced. The ears may ap- 
pear low set and obliquely placed. 

The joints usually are markedly 
limited in motion and are held in partial 
flexion. The joints may feel thickened 
and the fingers are stubby and fat. Char- 
acteristically the patie nts assume a 
crouched stance with the head thrust 
forward and set low on the shoulders 
(Fig. 7). 

Occasionally a patient with Hurler’s 
syndrome may not present corneal 
change until late in life. These are 
called by Cocchi* the “later Hurler.” 
They present the typical facies and 
extremities, and commonly have glau- 
coma. 

The mentality of these patients 
ranges from below average to a severe 
mental deficiency. This is an important 
point of distinction between this syn- 
drome and achondroplasia and_ the 
other osteochondrodystrophies. 

The males have a slightly higher in- 
cidence due to the sex-linked variety. 
Over 300 cases have been described 
in the literature’. 

Pathologically the characteristic find- 
ing is a vacuolated, swollen cytoplasm 
in the cells of the liver, central nervous 
system, bone and cartilage, spleen, 


heart, pancreas, lymph nodes, pituitary, 
testes, and other organs. This vacuo- 
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lization is the result of an abnormal 
deposit of a complex polysaccharide 
and an aglycolipid'®.**, McKusick states 
that “a specific chemical diagnosis of 
the Hurler syndrome on the basis of 
urinary mucopolysaccharides is now 
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tic of Hurler’s syndrome. A thick perios- 
teal sheath envelopes the shafts of the 
long bones. Generalized osteoporosis, 
metaphyseal cupping, flaring and 
spurring suggestive of rickets are also 
seen. The bones show evidence of pre- 


Fig. 7.—Typical Hurler in a 16-year-old white male. Gargoyle facies, pot belly, flexed extremi- 
ties, dorsal kyphosis, short neck, but relatively normal-appearing extremities. 


Granular deposits seen 
in the leukocytes of the peripheral 
blood and bone marrow have been de- 
scribed by Reilly**. 
N\OENTGENOGRAPHIC CHANGES. While 
the patient may as an infant appear 
clinically normal, Caffey®? has de- 
scribed the following skeletal changes 
at birth which he feels are characteris- 


natal growth disturbance. These early 
changes regress and more typical 
changes appear later. There may be 
a period during which the bones ap- 
pear radiographically normal. The 
facies, even at birth, are, however, 
characteristically ugly with wide 
cheeks, small mandibles, heavy maxil- 


lae, thick alveolar ridges, stubbed 
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b 

Fig. 8a.—Hurler’s syndrome of skull. Large sella extending far anteriorly and a large head | 
with depressed nasal root. t 


Fig. 8b.—Hurler’s syndrome of hands. The proximal ends of the metacarpals of the fingers 
are pegged and the distal end of the metacarpal for the thumb shows a pseudoepiphysis and 
is pegged. The hands are short, heavy, and the metaphyseal ends of the metacarpals are flare. | 
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head Fic 9.—Hurler’s syndrome of spine. Thick, flaring ribs. Spine reveals a typical gibbus of 
the first lumbar vertebra with anteroinferior beaking. The vertebra is displaced posteriorly. 
The remainder of the spine is relatively normal. 
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thick noses with large flaring nostrils 
and a depressed nasal root. 

Skull. The skull is usually large with 
bulging frontals and depressed nasal 
bones much as seen in achondroplasia. 
The sella is often characteristically 
large though shallow with an anterior 
extension giving it a boot or shoe shape. 

Fairbank"? states that this shape is 
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its superoanterior aspect producing 

relative beak on the inferoanterior sur- 
face (as contrasted with the mid 
vertebral beak described in achondro- 
plasia). The vertebrae above or below 
may be involved. The most severely 
involved vertebra will often be dis- 
placed posteriorly giving rise to the 
characteristic gibbus (Fig. 9). Occa- 


Fig. 10.—Hurler’s syndrome of pelvis. 


Valgus position of hips, narrow iliac waist, and normal 
p 


epiphyses of femurs. 


probably due to a deformity of the 
sphenoid bone rather than sellar expan- 
sion. Poor pneumatization of mas- 
toids and sinuses is commonly noted 
(Fig. 8a). 

Spine. The spine may appear rela- 
tively normal with the usual exception 
of the twelfth thoracic or first lumbar 
vertebra. One of these appears to be 
severely, though smoothly, eroded on 


sionally, but not typically, one sees 
wide spread vertebral involvement. 

Thorax. The ribs are gross, thick, and 
flare at their anterior ends but quickly 
narrow to thin waists at the vertebral 
ends. 

The clavicles are thick and heavy, 
especially near the sternal ends. 


The scapulae are also heavy and 
thickened. 
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Characteristically there is a 
The acetabula are shallow 


Pelvis. 
coxa valga. 
and present a narrow shelf. The ilia 
usually appear to be flared primarily 
due to narrowness in the acetabular 
region (Fig. 10). 


Extremities. The most characteristic 
finding in gargoylism is a swollen taper- 
ing configuration of the shafts of the 
tubular bones, especially the metacar- 
pals, metatarsals, and phi ilanges®. The 
femora may be very narrow in their 
proximal portion but expand greatly at 
the distal metaphyses with thinned 
cortices and enlarged medullary cavi- 
ties. The epiphyses are usually small 
and well-formed, although often late 
in appearing. 

The heads of the humeri are flattened 
and in a varus position. The radii may 
be short and stubby with the distal 
metaphyseal ends of the radius and 
ulna curving toward each other so that 
the epiphyses are nearly facing. 

The carpals may be poorly devel- 
oped and deforme d. The metacarpals, 
metatarsals, and phalanges are short 
and thick and show a tendency to- 
ward pointing or pegging on the end 
of the bone distal to the epiphyses 
(Fig. 8b). The trabeculations may ap- 
pear coarse. 

Morquio’s disease (synonyms: Mor- 
quio-Brailsford disease, eccentro-osteo- 
chondrodystrophy, polydystrophy, os- 
teochondrody strophia deformans ). 

This condition is slightly less com- 
mon than Hurler’s disease. Up to 1949, 
only 71 cases had been described", 
however, many additional cases have 
been reported since that time. In 1929, 
both Morquio** and Brailsford? first 
correctly recognized this condition as 
a distinct entity. They differentiated it 
from achondroplasia, Hurler’s disease, 
and rickets with which it had been 
confused formerly. Morquio reported 4 
cases all from the same family and 
this familial tendency has been ob- 
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served in many of the cases reported. 
Certainly marriage between blood rela- 
tives plays an important etiological 
role. 

The etiology and pathogenesis is not 
well defined. The disease is hereditary 
and is transmitted as an autosomal re- 
cessive”. 

These patients present clinically as 
deformed dwarfs very similar to those 
observed in Hurler’s syndrome. They 
generally have dolichocephalic skulls 
which sit deep between the shoulders 
on short necks. Their facies are not 
gargoyle-like, although they may be 
uncommonly homely. They are weak, 
sickly, knock-kneed, flat-footed, and 
kyphotic. The dwarfism, as in Hurler’s, 
is primarily a result of flattened verte- 
brae and kyphosis, with genu valgum, 
pes planus, ‘and flexed extremities play- 
ing a secondary role. The joints are 
very large, knobby, and rachitic in ap- 
pearance. They may be hypermobile, 
but more commonly are limited in mo- 
tion and held in a flexed position. The 
extremities may be markedly shortened 
and deformed, or may approach nor- 
mal. The muscle tone is flabby and 
poor (Fig. 11). 

At birth the deformity is not appar- 
ent, and no abnormalities are noted in 
the child until the age of 6 months to 
2 years**. The first inkling of difficulty 
is the appearance of a low dorsal or 
upper lumbar kyphosis at the time the 
child begins to sit or walk. The disease 
is progressive with a few or no sur- 
vivals into the adult age group. Sexual 
maturation and mentality are generally 
normal. The corneas are clear and 
there is no tendency toward deafness. 
No increased incidence of hepato- 
splenomegaly is seen in this disease. 

Pathologically no specific abnormali- 
ties have been described. 

ROENTGENOGRAPHIC CHANGES. Skull. 
Generally normal with perhaps a ten- 
dency toward dolichocephaly. The sella 
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has not been observed to be abnormal. 

Spine. In contradistinction to Hurl- 
er's syndrome, the entire spine of these 
patients is frequently severely involved. 
Progressive platyspondylia with irreg- 
ular, deformed vertebrae is observed 
throughout the vertebral column. There 


Fig. 11.—Morquio’s disease. Three siblings ages 14, 12, 
and slight flexion of knees and hips. The height of patiert 


kyphosis, normal extremities, 
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is usually an obvious kyphosis associ- 
ated with a scoliosis in the lower dor- 
sal or upper lumbar region. The kypho- 
sis is less abrupt than in Hurler’s syn- 
drome or achondroplasia. The cen- 
tral portion of the vertebral body _ in 
the region of kyphosis is characteris- 


and 10, left to right. 
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tically prolonged into a tongue pro- 
jecting ventralward (Fig. 12a). 

Thorax. The ribs and clavicles are 
less severely involved than in Hurler’s 
disease. The heavy ribs with anterior 
flaring may be confused with the 
“rosary” of rickets. 

Pelvis. The pelvis is a critical area 
of differential diagnosis in this disease. 
The typical Morquio pelvis is very 
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similar to the achondroplastic pelvis in 
general appearance. The ilia are square 
and gross. The acetabula are deep and 
irregular with wide overhanging su- 
perior edges. There is often consider- 
able fragmentation of the bones form- 
ing the acetabula. The femora are 
usually in a marked varus position and 
the proximal femoral epiphyses are 
fragmented and deformed. The frag- 


Widespread platyspondyly and 
The ilia are square and wide, the 


deformed, and the hips show a coxa vara deformity. 


ase of spine and _ pelvis. 


c-upper lumbar region. 
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mentation is an important differential 
point since more commonly the acetab- 
ula and femoral epiphyses in achondro- 
plasia are smooth in outline although 
they may be markedly flattened and de- 
formed. The pelvis is often deformed, 
and frequently heart-shaped with a 


Fig. 13.—Morquio’s disease of hands. 
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the long bones are short, thick, and 
deformed. They may be identical to 
the extremities of an achondroplastic, 
and do not resemble the long bones of 
Hurler’s syndrome. 

The findings of the metacarpals, 
metatarsals, and phalanges are identi- 


Pegging of proximal metacarpals which are short and 


thick, very similar to Hurler’s syndrome of hands, Fig. 8b. 


tendency toward protrusio acetabuli 
(Fig. 12b). 

Extremities. There may be minimal 
involvement of the extremities. Com- 
monly the epiphyses are the major site 
of involvement. They appear frag- 
mented and grossly deformed as if 
growing from numerous ossification 
centers. The lower femoral and _proxi- 
mal tibial epiphyses are often involved. 
The epiphyseal dysplasia at the knee 
joint results in a rather constant, pro- 
gressive genu valgum. The shafts of 


cal to those seen in Hurler’s syndrome, 
and are a rather constant feature of 
Morquio's disease (Fig. 13). 

Leri pleonosteosis (synonym: Leri- 
type osteochondrodystrophy ). 

The patients suffering from this 
form of osteochondrodystrophy are 
much less severely deformed than those 
who have Hurler’s and Morquio’s syn- 
dromes. 

Rukavina et al.** describe the svn- 
drome in its typical manifestation as: 
1) shortness of stature; 2) mongoloid 
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features; 3) short, spade-like hands; 4) 
broad thumbs in valgus position; 5) 
genu recurvatum; 6) flexion deformities 
of digits of hands and feet; 7) cubitus 
valgus; 9) limitation of joint motion. 

In addition, there may be thickened 
skin with large deep creases, hollow 
palms, and occasionally strabismus. 

The syndrome was first described by 
Leri in 192274, The term pleonosteosis 
is a misnomer since Leri believed the 
disease to be a manifestation of over- 
production (pleo-) of bone. This con- 
cept is not valid. Watson-Jones*® be- 
lieves that the ligaments of the joints 
are the primary site of pathologic 
change. Cocchi* places this disease in 
the polytopic enchondral dysostoses. 

The etiology of the disease is not 
known. It is transmitted as an auto- 
somal dominant which demonstrates 
fair penetrance. 

The patients are born perfectly nor- 
mal in appearance. The average age of 
onset is 2% years*. These patients are 
short, but etharales may be consid- 
ered normal on superficial inspection. 
They rarely exceed 5% feet in height. 
They are mentally normal; the extremi- 
ties are short with thick, pudgy hands 
and an occasional patient may be 
severely dwarfed. The thumb is thick, 
and held in valgus position. The facies 
may be strongly mongoloid. 

About 35 cases have been reported 
in the literature*®. Either this disease 
is rare or, more likely, it is so subtly 
manifested that it is difficult to recog- 
nize. 

ROENTGEN FINDINGS. The skull, thorax, 
spine, and pelvis are generally normal. 
(he cervical spine is occasionally in- 
volved by platyspondylia and deformed 
vertebral bodies (Fig. 14a). 

The most typical Roentgen findings 
ire in the hands where thickened, 
short, stubby metacarpals are seen; 

imilar changes are noted in the feet. 
‘here is seldom pegging of the short 
‘ubular bones as seen in Hurler’s and 


RADIOLOGY 157/655 
Morquio’s syndromes (Fig. 14b). Occa- 
sionally, overgrowth of bone is noted 
giving some difficulty in diagnosis be- 
tween congenital syphilis and even the 
scalloped overgrowth of tuberous scle- 
rosis*®, 

Generally, the clinical and family 
history will corroborate a presumptive 
diagnosis made on a basis of the subtle 
roentgen manifestations of this disease. 

Dysplasia Epiphysalis Multiplex. 
Dysplasia epiphysalis multiplex (syno- 
nyms: multiple epiphyseal dysplasia, 
hereditary enchondral dysostosis, epi- 
physeal dysostosis ). 

This condition is probably much 
more common than the paucity of re- 
ported cases suggests. The disease can 
appear in subtle forms and is easily 
overlooked. The full blown disease is 
striking and is the type usually reported 
in the medical literature. The disorder 
is manifested primarily as irregular, 
fragmented, late-appearing epiphyses. 

The disease was first by Bar- 
rington Ward*® in 1912, however, the 
name of dysplasia epiphysalis multi- 
plex was coined by Fairbank’ in 1949, 
at which time only 26 cases had been 
reported, 

Clinically these patients are almost 
always less than 5 feet tall’*. They 
usually present with a genu valgum 
and coxa vara. The small stature of 
these patients is primarily due to 
shortened limbs as a result of the epi- 
physeal disturbance, however, flattened 
vertebrae contribute to the dwarfism. 
Usually these patients give a history of 
painful, difficult walking about the age 
of 3 or 4 years®. The pain is commonly 
localized ‘to the ankles although the 
knees may also be involved. The symp- 
toms progress until puberty at which 
time there is a strong tendency to im- 
prove. In the adult, deformity of the 
epiphyses may be so slight that it is 
unrecognized. The most characteristic 
deformity is a wedging of the distal 
femoral epiphyses’. 
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Fig. 14a—Leri pleonosteosis, cervical spine, showing platyspondyly and irregular deformity of 
vertebrae with advanced degenerative changes for patient’s age of 42 years. 


Fig. 14b.—Leri pleonosteosis of hands. Thick, stubby fingers without pegging of the meta- 
carpals. The thumb is unusually thick and heavy and held in slight valgus position. 
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Some cases have a high familial inci- otherwise normal in appearance. One 
dence although the majority of cases case described by Jansen*® has severe 
are sporadic". platyspondylia and resembles Morquio’s 

ROENTGEN FINDINGS. Skull. Almost in- disease closely. 
variably normal. Thorax and pelvis. These are normal 

Spine. The vertebral bodies may be in appearance except the proximal 
slightly diminished in height but are femoral epiphyses which may be mark- 


lig. 15.—Dysplasia epiphysalis multiplex of lower extremities. Irregular, fragmented epiphyses 
knees and ankles. Also a genu valgum is present. Note wedge shape of lower tibial epiphyses. 
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edly fragmented and deformed. These 
epiphyses eventually fill in to become 
smooth in outline and flattened with 
a coxa vara deformity resembling that 
of the healed stages of Legg-Perthe’s 
disease. 

Extremities. The major deformities 
are seen in the epiphyses of the long 
bones. Those most commonly involved 
are those of the hips, shoulders, knees, 
and ankles. About the 10th to 12th year 
the involvement is at a maximum. The 
epiphyses are fragmented as though 
they were forming from multiple cent- 
ers of ossification (Figs. 15 and 16). 
Typically the distal epiphyses of the 
tibiae are involved, and in the adult 
the lateral edges are thinned. The 
wedge-shaped epiphyses for the distal 
tibiae are characteristic of this dis- 
ease*®, 

There may be some tendency for 
pegging or pointing of the proximal 
metacarpals and distal phalanges simi- 
lar to osteochondrodystrophy (Fig. 
16). Pseudoepiphyses of the proximal 
end of the first metacarpal are frequent 
but have no great diagnostic signifi- 
cance since they are also common in 
cretinism, stippled epiphyses, and oc- 
casionally in the normal. 

Dysplasia Epiphysalis Punctata. Dys- 
plasia epiphysalis punctata (synonyms: 
stippled epiphyses, chondrodystrophia 
calcificans congenita, chondro-angiop- 
athia calcarea seu punctata ). 

This disease represents another se- 
vere dwarfing affliction of the skeleton. 
The infant is usually mistaken for an 
achondroplastic until roentgenograms 
are obtained, although careful exami- 
nation of the head will reveal none of 
the characteristics described in the 
achondroplast. 

This disease was first reported in 
1914°. At that time it was mistaken 
for an atypical form of achondroplasia 
and it remained for Fairbank", in 1927, 
to define this condition correctly. 
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There appear to be no hereditary in- 
fluences and the etiology is completely 
obscure. The disease is more common 
in premature infants. Females are af 
fected twice as often as males". 

Clinically these patients are noted 
to be short-limbed dwarfs with the 
most severe shortening in the humeri 
and femora**!*, There may be a de- 
cided asymmetry of involvement. A 
form involving one limb has been de- 
scribed and termed “dysplasia epiphy- 
salis punctata monomelica.” in- 
fants are weak, fail to thrive, and are 
subject to frequent infections. They 
often have associated anomalies such 
as polydactyly, vertebral wedging, 
brachydactyly, congenital hip disloca- 
tion, saddle nose, cleft palate, and car- 
diac defects*. Over 50% of these pa- 
tients die from infection*:'!* before the 
age of one year. 

If the patient survives, the multiple 
ossification centers tend to fuse into 
deformed, flattened but otherwise well- 
developed, smoothly-outlined epiphy- 
ses*!*. These deformities cannot be dif- 
ferentiated from those of the various 
osteochondritides or dysplasia epiphy- 
salis multiplex. 

These patients are mentally deficient, 
often to a severe degree. Bilateral con- 
genital cataracts are present in over 
half of the cases reported”. 

Histologic sections reveal marked 
vascularization of the epiphyseal cartil- 
age and enchondral bone cartilage. 
Mucoid degeneration, cartilaginous 
fragmentation and cyst formation are 
noted*'*. Whether the primary defect 
is vascular or cartilaginous is not 
known. 

ROENTGEN FINDINGS. The character- 
istic Roentgen finding is the presence 
of numerous, discrete, punctate den- 
sities in the region of the developing 
epiphyses (Fig. 17). These stippled 
densities are present before the normal 
time for appearance of ossification 
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iy. 16.—Dysplasia epiphysalis multiplex of upper extremities. Fragmented, irregular epiphyses 
of shoulder, elbow, and wrist. The distal ulnar and radial epiphyses face one another. 
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Fig. Be ape epiphysalis punctata. Numercus punctate areas of dense calcification 
surrounding the ends of all long bones. Also severely involved is the spine and sacrum. TT! 
shortening of the upper extremities is not marked on this patient. 
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centers. The stippling sometimes seems 
to substitute for the epiphysis and oc- 
casionally surrounds a normal-appear- 
ing epiphysis. The epiphyses of long 
bones, especially the proximal tibia, 
femur, and humerus, and the distal 
tibia, radius, and ulna, and both the 
proximal and distal fibula are often 
involved. The epiphyses about the el- 
bow are also commonly involved in 
contradistinction to almost all the other 
dysplasias described in this paper. An- 
other site of stippling is the sacrum. 
Rarely the entire vertebral column will 
show stippling as well as the posterior 
end of the ribs. Occasionally stippling 
in the acetabulum and ischium may be 
noted. 

The tarsal and carpal bones are fre- 
quently replaced by stippling, however, 
sometimes stippling is present along 
with poorly formed, irregular tarsals 
and carpals. Even the hyoid bone has 
been noted to be stipple “d. 

The long bones are often short and 
thick with splayed ends which have 
irregular epiphyseal lines and_ large 
joint surfaces due to large nonossified 
epiphyses. The proximal long bones, 
especially the humerus and femur, are 
the more severely shortened. Some 
authors’ believe this disease to be 
closely allied to achondroplasia. 

Later the stippled epiphyses tend to 
fuse into single epiphyses of smooth 
outline but flattened and deformed. 
Cocchi® described a vertical striation 
of the metaphyseal ends of the long 
bones of these patients as a residual of 
primary cartilaginous injury in these 
sites. Like in dy splasia epiphysalis mul- 
tiplex, pseudoepiphyses are commonly 
formed on the proximal me tacarpal 
head (Fig. 18). The vertebral column 
may exhibit considerable wedging or 
even platy spondylia with kyphosis re- 
sen bling the spine of Morquio‘s disease 
(Fie. 19). 

Kclatively few cases, the literature 
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reports, reach adulthood. Perhaps mild- 
er cases may not be reported or not 
recognized and their prognosis would 
undoubtedly be better. 

Dyschondroplasia. Dyschondroplasia 
(synonyms: multiple enchondromata, 
internal osteochondromatosis, Ollier’s 
disease, chondrodysplasia ). 

This disease consists of large columns 
of unossified endosteal cartilaginous 
masses which are grouped in the meta- 
physes and extend in gradually decreas- 
ing amounts into the adjoining dia- 
phy ses. It was first described by Ollier 
in 1900". He believed the disease to 
be primarily unilateral and although 
this tendency does exist it is by no 
means a necessity in diagnosis. 

The manifestations of the disease 
may range from limited involvement of 
a single extremity to a full-blown vari- 
ety which involves all the extremities 
to a marked degree. The combination 
of dyschondroplasia with soft tissue 
hemangiomata has been frequently de- 
scribed and is called the Maffucci syn- 
drome. 

There are no demonstrable familial 
tendencies. Perhaps there is a recessive 
hereditary transmission but with ex- 
tremely weak penetrance. Males are 
affected slightly more commonly than 
females. 

The disease usually manifests itself in 
early childhood when shorte ning of a 
limb is observed by the parents. In 
severe forms, limb shorte ning may be 
apparent at birth. The disease progres- 
ses with new masses of displaced car- 
tilage being formed until the epiphyses 
close, however, except for the hands, 
the displaced masses of cartilage them- 
selves rarely proliferate and grow 
larger. 

These patients characteristically pre- 
sent a diminished growth of one or 
more limbs. Occasionally all of the ex- 
tremities will be severely deformed and 
dwarfed. Later marked deformity and 
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Fig. 18.—Dyschondroplasia of right lower extremity. Columnar arrangement of cartilage 
situated in metaphyseal ends and extending to a lesser degree into the diaphysis. Note that 
only the medial half of the tibial and femoral epiphyses is involved. 
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overgrowth of the fingers may render 
the digits functionally useless. Often 
a genu valgum results from involve- 
ment of the lateral portion of a meta- 
physis of the knee. When severe de- 
formity of the forearm is noted the ulna 
is usually shortened. 

The etiology is obscure. Pathologi- 
cally, masses of hyaline cartilage w hich 


19.—Dyschondroplasia of pelvis. 
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are slightly irregular and infiltrated with 
occasional fibrous strands are seen. The 
cartilaginous rests appear to evolve 
from the epiphyseal plate and gradu- 
ally move laterally and shaftward**. 
ROENTGEN FINDINGS. The primary and 
characteristic areas of involvement are 
the metaphyseal ends of the long bones. 
Only rarely, in the most severe forms, 


Radial arrangement of cartilage in ilium and calcification 


in area of involvement of upper femur. 
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SUMMARY OF FINDING 


IN THI 


is the diaphysis a site of involvement. 
Large radiolucent streaks of unossified 
artilage extend from the epiphyseal 
plate into the metaphysis in a rather 
regular columnar arrangement (Fig. 


18). More spherical, localized cartila- 


ginous rests lie commonly within the 
cortical portions of the metaphysis and 
adjoining diaphysis (Fig. 18). The epi- 
physis is occasionally involved in an 
older patient and then the abnormal 

artilage is confined to one-half of the 
epiphysis (Fig. 18). In older patients 
the cartilaginous masses tend to calcify. 

The metacarpals, metatarsals, and 


chondromatous involvement but may 
expand to such a size that the cortical 
margin is ruptured. This results in large 
bulbous fingers with cortical thinning 
and irregular, spotty, calcific deposits. 

The most common sites of involve- 
ment are the bones about the knee and 
lower ends of the radius and ulna. The 
ulna may be severely shortened and 
curved with a slanting distal end which 
points radialward; an almost identical 
deformity is seen in multiple hereditary 
osteochrondromata (Fig. 21). The 
upper ends of the humerus and femur 


Ventality Genetic Factors EEN! 
Autosomal 
Normal recessive 
Normal 
Occasional 
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Autosomal 
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Type ll and deaf 
Sex-linked hess 
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IN THE CARTILAGINOUS DYSPLASIAS 


NDING: 
S pone Extremities E piphyses Pelvis Skull 
\ 
. imbosacral lordosis Short especially Normal Coxa vara Dolichocephalic 
w dorsal or upper proximal seg Occasionally late Broad-square ilium Large sometimes 
lumbar kyphosis ments appearing Compressed sacro- hydrocephalic 
nterior rounded beaking Genu varum sciatic notch Depressed nasal 
2 vertebra Joints normal bone 

urrow spinal canal Trident hand Bulging frontals 


est of spine normal 


despread platyspondyly Pegging of Fragmented and Coxa vara 
thet ac arpals deformed Broad square ilium Normal 
nierior mid vertebral Genu valgum Fragmented, deformed Tendeney to 
mgue with gibbus Partially flexed acetabulum dolichocephaly 
w dorsal or upper oints with 
umbar limited mnotion 


nteroinferior beaking of Normal Coxa valga Poor sinus 


2 vertebra at low Oveasionally late Narrow iliac waist pneumatization 
, orsal-upper lumbar Same as Morquio appearing Shallow acetabulum Large-shallow 
ae with gibbus sella 
vainder of spine normal Depressed nasal 
ke bone 
il 
rvical platyspondyly Short-thick meta 
uel rge neural arch carpals and 
“s phalanges Normal Normal Normal 
Valgus thumb 
Limited joint motion 
ially normal Genu valgum Fragmented and 
casional platyspondyly Short limbs deformed Coxa vara late Normal 
Pseudo-epiphyses Later flattened 
proximal first Wedged distal tibial 
’ metacarpal epiphysis 
wally normal Short proximal Numerous punctate 
atera segments centers Coxa vara late Normal 
ital casional platyspondyly Pseudo-epiphyses Later flattened and 
wets proximal first deformed 
met ac arpal 
Shortening of Enchondromata in Radiating 
rma involved limbs } of epiphyses columns of 
Bulbous deformed cartilage and Normal 
j fingers small ilium 
when inv oly ed 
Tumors near 
: joints Normal Usually normal Occasional involve- 
ormal Limitation of ment of 
motion mandible. 
4 
are also quite common sites of involve- mata. Multiple hereditary osteochon- 
en- 


ment. When the pelvis is involved the dromata (synonyms: diaphyseal aclasis, 
wa! ilium is most severely affected with external osteochondromatosis, Ehren- 
tical columnar masses of cartilage radiating  fried’s disease ). 

arge ) centrally (Fig. 19). This condition consists of multiple 


ing 
‘he carpals, tarsals, spine, and skull —osteochondromata characteristically lo- 
a } usually escape involvement. In spite of — cated in the bones about the knee joint, 
\ . 
, q the severe deformity and loss of nor- wrist, and upper humerus and femur. 
am 


= 


; ma! structural bone, fractures are rela- It usually manifests itself clinically, 
The tively uncommon. about the age of 6 to 10 years, as de- 

‘1 the Maffucci syndrome one may, formity or occasionally limitation of 
in .ddition to the above findings, rec- various joints. The disease progresses 
og: ze large masses of hemangiomata by enlargement of the osteochondro- 
Wi!\in which are calcified phleboliths'*. | mata until the time of epiphyseal clos- 
‘tultiple Hereditary Osteochondro- ure, when it becomes static. Occasion- 
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Fig. 20.—Multiple hereditary osteochondromata of lower extremities. Large exostoses arising 
from metaphyseal ends of femur, tibia, and fibula which all tend to point away from the 
epiphyseal ends. Note disturbance of modeling of lower femurs. 
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ising lig. 21—Multiple hereditary osteochondromata of upper extremity. Dwarfing of ulna which 
the is concave anteriorly and ends in a blunt metaphysis upon which a large osteochondroma 
arises. Note relative lack of involvement of metacarpals. 
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ally growth continues past this period 
and enormous tumors may be formed. 

Although multiple osteochondromata 
is confused with dyschondroplasia, the 
2 diseases are distinct entities. They are 
probably never coexistent in the same 
patient. Caffey® points out a prime dif- 
ference in the Roe ntgen appearance 
ot these 2 diseases: One is cartilaginous 
masses located within the confines of 
the cortex (internal osteochondromato- 
sis) and the other consists of cartila- 
ginous outgrowths carrving the cortical 
margin out with it (external osteochon- 
dromatosis ). 

Shortening of limbs is not character- 
istic of this disease in contradistinction 
to dyschondroplasia. One exception is 
the ulna which may be severely short- 
ened, and bent into a deformity very 
similar to that of dy schondroplasia 
(Fig. 21). The chief presenting com- 
plaint is a palpable juxta- articular 
tumor, although joint limitation or pain 
may be the presenting complaint. 

Heredity plays an extremely impor- 
tant role’. Over 65% of all cases reveal 
hereditary or familial histories, or 
both’*. There is no sex-linkage, how- 
ever, males are affected 2 to 1. 

Pathologically the cartilaginous mass- 
es are thought to arise in one epiphyseal 
plate as in dyschondroplasia, and mi- 
grate laterally and aw ay from the epi- 
physis to the periosteum. From. this 
point the cartilaginous rest passes 
through, or perhaps produces a perios- 
teal defect to form the exostotic tumor. 
Since the periosteum is discontinuous 
at this point, normal modeling does 
not take place**. 

ROENTGEN FINDINGS. When seen in the 
long bones the outgrowths are almost 
exclusively confined to the metaphyseal 
ends. Relatively normal cortex com- 
pletely surrounds the tumor visible on 
roentgenograms (Fig. 20). The ossified 
tumor is capped by a cartilaginous 
mass which may later become calcified. 
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This irregular, amorphous, spotty calci- 
fication is typical of cartilage calcifica- 
tion. It must be differentiated from that 
seen in chondrosarcoma which is rare 
in this disease. 

There is a variable tendency for these 
outgrowths to enlarge up until the epi- 
physes close at which time they gen- 
erally become static. The exostoses in- 
variably point away from the joint, that 
is, toward the dis iphy sis. This differen- 
tiates the small outgrowths occasionally 
seen in dy schondroplasia which 
point toward the joint. 

The bones about the knee joint are 
the most common locations (Fig. 20). 
The proximal humerus, distal tibia, 
both ends of the fibula, and the distal 
radius, ulna, and scapula are next. The 
pelvis, vertebrae, ribs, sternum, clavi- 
cles, and mandible are occasionally in- 
volved. Involvement of the carpus and 
tarsus is rare. The metacarpals, meta- 
tarsals, and phalanges are minimally in- 
volved, and never show the gross ex- 
pansion of the cortex and deformity of 
the fingers seen in dy schondroplasia. 
The epiphyses are 

Discussion. Some of the excessively 
rare manifestations of cartilaginous dys- 
plasia such as metaphyseal dysplasia 
or Jansen’s disease'**" have been pur- 
posely omitted. 

The remarkable feature of this g group 
of diseases is the wide variety of mani- 
festations produced by the basic, under- 
lying defect of cartilage dy splasia. 
Many of these diseases have associated 
abnormalities not directly attributable 
to faulty cartilage formation or matura- 
tion, and these may play a powerful 
role in giving rise to the varied appear 
ance of these conditions. The over 


lapping of the osseous manifestations 
within the group of achondroplasia 
osteochondrodystrophies bespeaks of an 
underlying cartilaginous defect modi 
fied by secondary, possibly genetic, in 
fluences slightly ‘different in 


2ach dis 
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ease. The dyschondroplasia-hereditary 
osteochondromata group presents simi- 
larities within itself but is apart in its 
overall manifestations when compared 
to the achondroplasia-osteochondro- 
dystrophies. 

The differential diagnosis is not too 
difficult except within the confines of 
each group. Occasionally entities such 
as fibrous dysplasia may be confused 
with dyschondropk: isia, however, in 
fibrous dysplasia the diaphyseal distri- 
bution, ground- glass appearance of the 
lesion, scalloping of the inner cortical 
margin, lack of columnar arrangement 
of the radiolucent areas, and the ten- 
dency toward fracture makes differen- 
tiation relatively easy. The bones of 
the hand can offer difficulty in differ- 
entiation. The author has seen identical 
manifestation in these bones in dys- 
chondroplasia and fibrous dysplasia. 

Rickets offer no difficulty in the acute 
active stage except that the anterior 
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ribs may present a type of flaring and 
irregularity in the achondroplasia- -osteo- 
chondrodystrophy group which is simi- 
lar to the rachitic rosary. The con- 
tracted, deformed pelvis of healed 
rickets may resemble the achondro- 
plastic pelvis although actual dwarfing 
of the pelvis is not seen in rickets, nor 
is the flat, wide acetabular shelf. 

The various osteochondritides and 
aseptic epiphyseal necroses may offer 
difficulties in differentiation from the 
epiphyseal dysplasias and even Mor- 
quio’s disease, however, the associated 
finding of the latter 2 diseases helps 
greatly. 

It is again emphasized that com- 
monly a clear-cut diagnosis cannot be 
made by Roentgen findings alone, and 
often the separation and categorization 
of this unusual group of diseases is not 
possible without a full complement of 
physical, historical, familial, laboratory, 
and Roentgen data. 
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PROCEEDINGS OF 


SESSION OF 


tories, West Point, Pa.). The classical 
micropuncture analysis of electrolytes 
in the various portions of the renal 
tubule, the microeryoscopic demon- 
stration of an increasing concentration 
gradient from the renal cortex to the 
medulla and the recent stop- -How tech- 
niques have contributed immensely to 
an understanding of the localization of 
electrolyte and water transport in the 
nephron. It seems certain that water 
is reabsorbed with the exchange of hy- 
drogen ion for sodium at the luminal 
border of the proximal convoluted 
tubules in an amount sufficient to main- 
tain an osmolar concentration of fluid 
in this portion of the nephron equiva- 
lent to that of plasma. This exchange 
of hydrogen for sodium is an active 
process only in the sense that there 
must be an availability of hydrogen 
ions that is sensitive to the rate- limiting 
characteristics of certain inhibitors, 
such as carbonic anhydrase, for ex- 
unple. The direct effect of such agents 
on the countercurrent function of the 
‘oop of Henle, which effects a greater 

absorption of sodium than water, is 
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SECOND ANNUAL ALFRED N. RICHARDS LECTURE 

Modulation of Renal Electrolyte not evident from the currently available 
Transport. Kant H. Beyer, Jr. (Merck © studies. 
Sharp and Dohme Research Labora- The reabsorption of sodium (and 


water) from the hydro- 
penic fluid brought to the distal con- 
voluted tubule is considered to be an 
exchange in part for hydrogen, but the 
exchange of sodium for potassium can 
be demonstrated readily. Thus, it ap- 
pears that the distal e xchi inge of potas- 
sium for sodium mav be facilitated by 
mineralocorticoids. By inhibiting the 
proximal reabsorption of sodium and 
thus presenting a greater load to the 
distal tubules, the exchange for potas- 
sium is increased, as evidenced both 
by the stop-flow technique and by the 
increased amount. of potassium ex- 
creted. 


secondarily 


It seems certain that the predominant 
site of action of chlorothiazide is at 
the hydrogen-for-sodium ion exchange 
mechanism of the proximal tubule. This 
site of action is consistent with its 
saluretic-diuretic effect in the pres- 
ence of fluid retention, its antidiuretic 
effect under conditions of diabetes 
insipidus, and its enhancement of kali- 
uresis when coadministered with min- 
eralocorticoids. 
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BOOK REVIEWS 


PROCEEDINGS OF THE INtrERNATIONAL 
COoNGREss OF ALLERGOLOGY. Pp. 940; illus- 
trated. Paris: Editions Medicales Flam- 
marion, 1959. 

IN October, 1958, there was held in Paris 
the Third International Congress of Allergol- 
ogy. On that occasion an extensive program 
was presented in three parts: a considerable 
number of short papers on a variety ot sub- 
jects; a group of small luncheon conferences; 
and a series of symposia. This volume presents 
the formal presentations, some 78 in number, 
which were the 
The subjects to which the symposia were de- 
voted include Asthma and Emphysema, The 
Physiochemical Properties of Allergic Anti- 
Recent Advances in regard to the 
Etiology and Treatment of Allergic Disorders, 
The Biochemical Aspects of Hypersensitivity, 
Auto- and Iso-Immune Reactions, Atopic Der- 
matitis and Allergic Management and Prob- 
lems in Different Parts of the World. In each 
instance the main article is published in’ the 
language of the speaker (the majority in 
English) together with summaries in English, 
French, German and Spanish. The material 
in general is of a high order of excellence. 
The last symposium is of unique interest: be- 
cause it presents the peculiarities of allergic 
incidence, the extent of interest. in 
allergy, the teaching of allevgy, and the gen- 
cral attitude of the medical profession toward 
allergy in 25 countries, 
those in the Western Hemisphere and Eastern 
Europe, also Israel, Japan and Australia but 


made in seven symposia 


bodies, 


disease 


most of 


none of the rest of Asia or ct Africa or of 
the countries behind the lron Curtain. 

CURRENT PROBLEMS IN ALLERGY AND IM- 


MUNOLOGY. Edited by 
Pp. 988; illustrated. Basel and New York: 
S. Karger, 1959. Price, $14.40. 

Tuts volume is a truly monumental tribute 
to Dr. Bela Schick on the occasion of his 
80th birthday. The hundred outstanding scien- 
tists and physicians, on both sides of the 
Atlantic, have contributed 66 papers, 59 of 
them in English, 5 in German and 2 in 
French, and covering every ramification of 
the theoretical and clinical aspects of allergy. 
It is a well merited tribute, for, as the Editor 
points out in his Preface, few physicians have 
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AND NOTICES 


worked so hard for so long and have accom- 
plished so much for their fellow human beings 
as has Doctor Schick. interested in 
allergy will here find a valuable 
of the knowledge which has been gained in 
this young specialty to which Doctor Schick 
contributed. 


Those 


collection 


himself has richly 


R.K. 
Ture Raptarion SyNproMeE: A Mept- 
CAL on tur Y-12 
16, 1958. Compiled by Brucer 
Pp. 179; 56 ills. Washington: Department 
of Commerce, 1959. Price, $1.00. 
Tuts is a United States Atomic Energy 


Commission publication, paper bound, of an 
accident occurring at the Y-12 plant at Oak 
Ridge. 
lara and probably dangerous doses of radia- 
tion. The critical the 
radiation injuries is presented in’ meticulous 


at which time five men had received 


course of consequent 
detail, including a discussion of the psycho 
logical aspects of the injuries on the patients 
all of whom recovered. The report is in the 
usually complete, comprehensive and witty 
stvle one has come to expect of the author. 


RR 


Mepicine. A 
Edited by Frux Marri-Ipanez 
ISL: 1 ill. New York: MD Publi 
1959. Price, $4.00. 


Hitstony on 
POSIUM 
\LD Pp 


cations, Inc., 


Tits is the fifth in a series of monographs 
containing text of some of the symposia pub 
lished time to time in the 
journal, The International Record of Medicin 
whose Editor-in-Chief is Félix Marti-[bane 
This the History ot 
American Medicine starts with an Introdu 
tion: The Spirit of American Medicine } 
the Editor and then follow 13 chapters b 
13 well-known authorities in Medical Histo: 
of the subject 
Guideposts in the History of American Med 
cine; Medicine and Medical Practices amor 
the Indians; and Medical Practi: 
in Colonial America; Medical Education a 
Medical Schools in Colonial America; Med 
cine in the Era of the American Revolutio 
the War between the States; 


from monthly 


symposium on 


on these various aspects 


Diseases 


Evolution 


American Medical Literature, of Medical R 
Societies; T! 


search; American Medical 
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Research; 
Contribution 


Nineteenth 
Trends in 
of Holland and Scotland to the Evolution of 


Physician in 


Health; The 


Century 


Public 


American Medical Education; American 
Medicine in the World Today. Each article 
is a scholarly product and the volume will 
be a welcome addition to the library of those 
interested in medical history. 


R.K. 


who are 


INTRA-CRANIENNES 
 GAMMA-ENCE- 
PHALOGRAPHIE. By THerese PLANIOL. Pp. 
958; 153 ills. Paris: Masson et Cie, 1959. 
Price, 5.000 fr. 


DIAGNOSTIC DES LESIONS 


PAI LES 


luis paper bound book in French discusses 
in great detail all of the equipment and tech- 
niques thus far employed in the diagnosis of 
intra-cranial radioactive 
results in a 


lesions of lsotopes, 
115 
cases, in which an exact localization had been 
correctly made in 96 cases. It is extremely 
difficult to decide from this work, as from 
all of the others, the exact value and validity 
of these techniques in the diagnosis of intra- 
cranial lesions, and it is likely that the final 
role of gamma-encephalography will be un- 
decided for Nevertheless this 
textbook is of immense help to those who 
will be 


and presents the series of 


some time. 
interested in this subject, being as 
it is both detailed and comprehensive. 


R.R. 


PanastroLocy (ProrozooLocy AND HELMIN- 
IN RELATION TO CLINICAL Mep- 
cine. By kK. D. Cuarreryer, Associate Pro- 
fessor of Medicine, R. G. Kar Medical Col- 
lege, Caleutta, India. 2nd ed. Pp. 188; 94 
ills. 16 in color. Calcutta, India: Published 
by the author, 1959. Price. Rs 17.50 
(hi Ma 


sis a brief compendium of the science 
iin protozoology and helminthology for 
the e of students. The text is well arranged, 
brie! but adequate, and profusely illustrated. 


THOLOGY 


The illustrations, many of them in color, are 
well lone, particularly the line drawings which 
tell ‘.e story of the life cycle of the several 
Parasites. The popularity of the work is 
attestod by the appearance of this the second 
edi within two years of the first. RK. 

Civ rere pu Racuts (Surgery of the Verte- 


bra! Column). By Anpré Sicarp, Professor 
of Faculty of Medicine of Paris, Surgeon 
to Deaujon Hospital. Pp. 484; 166 ills. 
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Book Reviews and Notices 


Paris: 6.000 


francs. 


Masson et Cie, 1959. Price, 

Tue author states that this volume does not 
cover all vertebral 
It presents mainly his experiences with many 
conditions and is based on operations on over 
3,000 patients. He warns that his opinions 
do not always conform to classical interpreta- 
tions. that he has not attempted to write a 

work describes only 
conditions of little interest to 
this reason for 
the omission of a comprehensive bibliography. 

The text is divided into the following chap- 
ters: (1) Operations on the Vertebral Col- 
umn; (2) Trauma of the Vertebral Column; 
(3) The Painful Back; (4) The Sciatic Syn- 
Crurale Neuralgia; (6) Curva- 
ture of the Spine; (7) Congenital Malforma- 
tions; (8) Spondylolisthesis; (9) Tuberculous 
Spondylitis Pott’s (10) Non- 
Tuberculous Spondylitis; (11) Tumors of the 
Vertebral Column; (12) 
the Spine; and 


diseases of the column. 


comprehensive 
brietly those 
the surgeon. He 


also. gives 


dromes: (5) 


Disease ); 


Echinococcosis of 
(13) Bony Dystrophies. 
The years of personal experience of the 
author, the humility of his presentation, and 
his thoughtful remarks concerning many con- 
troversial surgical problems, for example, 
coccydynia, makes this volume interesting to 


the orthopedist and neurosurgeon M:S. 


\-Ray anp Raprom is By 
Berxarp A. Wansker, M.D... formerly 
Instructor in Dermatology, Duke University. 
Pp. 114; 20 ills. Springfield, Ill.: Charles 
C Thomas, 1959. Price, $5.00. 

lure reviewer believes that the principles 
of X-ray and radium in Dermatology are no 
different pertaining to 
modalities in any field to which they are 
applied. Therefore. a short-cut compilation of 
the subject will not be well received as a 
guide by experienced practitioners of Radiol- 


ody. 


from those these 


However, as a refresher for young as 
well as old dermatologists, this volume should 
be of value To this extent, the author has 
fulfilled his purpose, “To present in a short, 
succinct fashion the scope of Roentgenology 
as it avplies to the treatment of skin dis- 
orders.” Numerous topics, from phvsics of 
radiation to cathode rays, are described but 
all in an extremely sketchy manner. Although 
many of the opimions are those trom the 
literature, this does not make the work 
authoritative. The dosage schedules are in 
some instances rather large. This is especially 
so in the case of treatment of warts. 


H.B. 
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Der ALKOHOLISMUS ALS SOZIALES PROBLEM. 
By Pror. Dr. Mep. HABIL. HUGO von 
KEYSERLING. Pp. 88. Jena: Gustav Fischer 


Verlag. 1959. Price, DM 5,00. 

Tuts little volume presents excellent 
analysis of a large case material observed in 
the municipal institution for alcoholics in 
Magdeburg, East Germany. There are dis- 
cussed the development of alcoholism, its 
various phases and complications, its social 
implications, both causal and resultant; and 
finally its treatment and prophylaxis. The 
author makes out a good case for high cost 
of alcoholic beverages as an effective, al- 
though unpopular, means to reduce the inci- 
dence of alcoholism, that is, in a totalitarian 
state. The book is a valuable contribution to 
the literature on alcoholism and deserves an 
English translation to insure its accessibility 
to a wider range of readers. R.K. 


KLINIK UND THERAPIE DER VERGIFTUNGEN. 
By Priv.-Doz. Dr. S. Morscuurn. 3rd ed. 
Pp. 655; 92 ills. Stuttgart: Georg Thieme 
Verlag, 1959 (Intercontinental Medical 
Book Corporation, New York, U.S. agents ) 
Price, $14.05. 

THE second edition having been exhausted 
within two years, this third, revised and en- 
larged, edition was undertaken, including 
about 100 additional toxic agents. This is 
an outstanding text on the clinical aspects of 
poisonings which the tremendous develop- 
ment of the chemical industry has given a 
rapidly mounting importance. The book is 
highly recommended to those who read 
German. The reviewer, who suggested an 
English translation of the first two editions, 
now urges that this be done. R.K. 


RESEARCH ON Novocain THERAPY IN OLD 
Ace. By Pror. ANNA ASLAN, M.D. AND 
co-workers at the C. I. Parhon Institute of 
Geriatrics, Bucharest. Rumania and Pror. 
C. M. Burcer, M.D., anp Pror. E. H. 
Suutz, M.D., the University Medical Clin- 
ics, Leipzig and U. M.D., anv E. 
Mampe.t, M.D., the University Medical 
Clinic I, Halle/Saale. Pp. 68; 59 ills. New 


York: Consultants Bureau, Inc., 1959. 
Price, $12.50. 
BAsep on a chance observation on im- 


provement following an intra-arterial injec- 
tion of novocain in a young arthritic, Aslan 
and co-workers at Parhon Institute of Geri- 
atrics have extended its use to other 
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and aged arthritics and then to the aged in 
general. There are collected 7 papers dealing 
with the method, with rather uncritical pres- 
entations of uncontrolled material. Exagger 
ated claims, such as “novocain reduces the 
biological age of those treated with it below 
the chronological age.” are variously attrib 
uted to direct effects on the nervous system 
the metabolic processes, the endocrine glands 
and, through its “vitaminlike” action, on th 
intestinal flora, stimulating them to produce 


R.K 


“biogenic agents.” 


ANATOMY AND PirysioLocy or Speecn. By 
Hanotp M. Kapitan, Southern Illinois Uni- 
versity. 365 pp.; 92 ills. New York: McGraw- 
Hill Book Co., Inc., 1960. Price, $8.50. 
MATERIAL presented in this text will be of 
great value academically, and as a reference 
in the fields of speech pathology and audiol 
ogy. Beginning students, however, may have 
difficulty absorbing all the material without 
supplementary sources. Enhancement of th: 
text would have been accomplished by mor 
drawings and more explicit organization of 
content. In his section on applied anatomy 
and physiology the author has presented gen 
eral prevalent in communicatior 
which will be of academic 
clinical interest to allied professions. Gen- 
erally, the author seems to have fulfilled his 
purposes and has made a substantial profes 
sional contribution. M.H 
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L;ANEuRYSME L’ARTERE COMMUNICANT! 
AnrERiEURE (Aneurysms of the Anterior 
Communicating Artery). By H. Kraven 


BUHL, Professor of Neurosurgery, Universit 
of Zurich, Senior Author and B. Hannart 
Lare, G. Lazorrues, V. Locur, 
Uruuincer, G. Weser ann M. G. Yasancu 
Symposium presented at the First Europea! 
Congress of Neurosurgeons, Zurich, Switzer 
land, July 16 to 19, 1959. Pp. 190; 65 ills 
Paris: Masson et Cie, 1959. Price, 3,500 ft 

Tuts small but thorough monograph by 
Professor Krayenbihl, of the University of 
Zurich and his collaborators presents — the 
diagnosis and treatment of aneurysms o! thi 
anterior Communicating artery. 

There is an excellent chapter on th: 
tory of surgical techniques. Lazorthes 
a superb presentation of the topographic 
omy of the anterior communicating and 
rior cerebral arteries. There are ch 
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prognosis of the ruptured aneurysm if surg- 
ery is withheld, and electroencephalographic 
interpretations. The following additional sub- 
covered: Surgical 
indications and contraindications 
for surgery, a comparison of results from 
various methods of therapy, and treatment 
during the acute phase of rupture. A bibliog- 
raphy completes the treatise. 

This monograph is a valuable contribution 
to the diagnosis and treatment of aneurysms 
of the anterior communicating artery. All 
familiar with this problem know the difficulty 
in diagnosis and therapy and should welcome 
the experiences and wealth of information 
presented in this symposium. The editors 
should publish an English translation, so that 
this work can be read by all neurosurgeons, 
neurologists, and roentgenologists confronted 
by these problems. M:S. 
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Tue Exrremiries. By P. Quinine, 
Pu.D., late Head of the Anatomy Division, 
Cleveland Clinic Foundation and Joun H. 
Warre., Assistant Professor of Anat- 
omy, The University of Buffalo School of 
Medicine. 2nd ed. Pp. 120; 106 ills. Phila- 
delphia: Lea & Febiger, 1960. Price, $3.25. 

Tue purpose of the late Professor Quiring 
in first putting this book together, was to 
make clear the origin, insertion, action, and 
arterial and nerve supply of the limb muscles. 
This was achieved with simple line drawings 
and brief legends for each muscle supple- 
mented by page references in Gray’s and 
Cunningham's anatomy texts. In this edition 
Professor Warfel has preserved this format, 
corrected errors, updated references and 
adopted new nomenclature (Nomina Ana- 
tomica; Paris, 1955). This is one of the few 
books which give the site of maximal muscle 
response to stimulation (motor point). It is 
a worthy purchase for all anatomy students 
and particularly physical therapists. 

R.M. 


PREPARATION OF MepicaL LrrekaTure. 
By Louise MonrcomMery Cross, M.A. Pp. 
15) 80 ills. Philadelphia: J. B. Lippincott 
Co 1959. Price, $10.00. 


s is a well written volume, full of in- 


for tion on all aspects of medical writing, 
not only for the beginner but as a work of 
refe. nee for those with experience in the 
fie! Moreover the secretaries of medical 
writ will find here the answers to many 
prac cal questions. The first section deals 
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with the planning of the paper or book, 
together with some useful advice on the fac- 
tors that lead to the acceptance or rejection 
of manuscripts. Section 2 treats of the gath- 
ering of material including references and 
abstracting. Section 3 the actual 
writing, with further detail in Section 4 on 
style, and in Section 5 on styling. Section 6 
is an excellent presentation of the various 


discusses 


aspects of — illustration, tables, drawings, 
legends and the like. The final section is 
devoted to editing. The subject matter is 


excellent; some it 


to a questionnaire 


is based on_ replies 
returned by 45. editors. 
The style is clear and with good 
use of outline forms. The format is convenient. 
Now, if all would be medical writers were 
to read this book, the life of medical editors 
would be much simplified. Rk. 


concise, 


PHARMACOPOEA INTERNATIONALIS. SUPPLE- 
MENT. Pp. 224. Geneva: World Health Or- 
ganization, 1959. Price, $5.00. 

Tue International Pharmacopoea constitutes 

collection of recommended specifications 

for pharmaceutical preparations, gathered 

under the aegis of the World Health Organ- 
ization and intended as a practical guide for 
establishment of national specifications in any 
country. The main work consists of two 
volumes, the second of which was published 
in 1955. This, the first supplement, presents 
an additional 94 monographs on newer medi- 

cinal substances. There are also appended 17 

new or revised methods of testing and assay- 

ing. The index covers the two main volumes 


as well as this supplement. R.K. 
Curonic ILLNess IN THE UNrrep STATES. 
Vou. Hl. CHronic ILiNess mm RuRAL 


Area. THe Stupy. Commission 
on Chronic Illness. Pp. 440. Cambridge, 
Mass.: Harvard University Press for the 
Commonwealth Fund, 1959. Price, $7.50. 
Tuts volume completes the series of pub- 
lications by the Commission on Chronic IIl- 
ness which the American Hospital Association, 
the American Medical Association, the Ameri- 
can Public Health Association and the Ameri- 
can Public Welfare Association established 
in 1949 and which completed its survey in 
1956. Volume 1 dealt with the Prevention 
of Chronic Illness, Volume 2 with The Care 
of the Long-Term Patient, and Volume 4, 


Chronic Illness in a Large City. The present 
survey in 


volume is based on a detailed 
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Hunterdon County, New Jersey, farthest re- 
moved from large cities, with a population 
that is 23% farm residents, 60% rural non- 
farm residents, and 17% urban residents but 
in communities of 4,000 inhabitants or less. 
These volumes contain what is by far the 
most thorough, accurate and extensive body 
of information now available on the magni- 
tude and nature of chronic disease problem 
in two large population segments. The Com- 
mission on Chronic Illness is to be congrat- 
ulated on its splendid contribution. R.K. 


Next, Docror Peck? By Josern H. 
Peck, M.D. Pp. 209. Englewood Cliffs, New 
Jersey: Prentice-Hall, Inc., 1959. Price, 
$3.50. 

In 1916, a young doctor, just out of intern- 
ship and encumbered with more debts than 
knowledge, began his medical career on a 
Utah desert as physician to a railway con- 
struction gang and then to a copper mining 
camp and an Indian reservation. There he, 
and then he and his young wife, gathered 
a wealth of experiences and learned a_ lot 
about people that is not found in medical 
texts. Two years later his entry into military 
service in World War I closed this chapter, 
but its memories are vivid. After his retire- 
ment from practice ten years ago 
Doctor Peck began to write, and very suc- 
cessfully, for magazines. His first book, “All 
About Men” became a_ best. seller. This 
new book tells the story of those first two 
years of practice and life under primitive 
circumstances. It is a relaxing story, splen- 
didly told: amusing, entertaining and with 
some good home-spun philosophy to boot. 
It is warmly recommended and with the 
suggestion that it makes good reading aloud. 


R.K,. 


some 


MeEprziIniscHE GRUNDLAGENFORSCHUNG, VOL. 
II. Edited by K. F. Baver, Erlangen. Pp. 
827; 187 ills. Stuttgart: Georg Thieme Ver- 
lag, 1959 (Intercontinental Medical Book 
Corporation, New York, U.S. Agents). Price, 
DM 168. 

Tuis is the second in what is to continue 
is a series of volumes with a new and wel- 
come approach. Increasing specialization 
within the basic medical sciences and the 
rapid developments in clinical medicine make 
it more and more difficult for physicians to 
keep abreast of any one field, let alone to 
do so in others. This series is planned to 
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help them solve the problem by the publi- 
cation from time to time of a volume con 
taining monographs surveying topics of major 
interest and significance from the standpoint 
of basic research. The present number covers 
17 subjects, including Pain, The Protective 
System and Compounds with Morphine-like 
Action; The Formatio Reticularis and Gamuna 
Neurones: The Physiology of Myelinated Nerve 
Fibers; The Secondary Motor Cortex Regions 
(written by 3 Morphological 
Changes in the Vegetative Nerve Centers in 
Cell Doctrine; The Significance of 
Fibrinolysis; New Knowledge Arthroses 
Arthritis Research; The Pathology of the En 
docarditides; Anoxemia; Biochemical Relation 
ships in Inflammation; Carcinogens; Chemo 
therapy of Tumors; Chemotherapy of Ski: 
Cellular Electrophoresis; Biolog) 
and Biochemistry of the Natural Vitamin 
B,. Analogues; Structure Formation in Na 
ture and the Second Principle of Thermo 
The contributions are all of thy 
high order that the pre-eminence of their 
foretells. The should 
of particular interest to medical 
who read German. 
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PHARMACOLOGY AND — By 
AnTHUR GROLLMAN, Pu.D., M.D., Professor 
and Chairman, Department of Experimental 
Medicine, Medical School 
University of Texas. 4th ed. Pp. 1079; 217 
ills.. 2 in color. Philadelphia: Lea & Febiger 
1960. Price, $12.50. 

Arren an interval of only two years ther 
appears this new edition of this outstanding 
text in pharmacology. The many advances it 
the field have made necessary extensive 1 
vision. At the same time, the size of the book 
has been kept within practical limits fo 
student use by careful selection of material 
\ useful feature is the inclusion, at the en 
of each chapter, of the pertinent data or 
official British and American preparations a 
based on the respective pharmacopeias. Th 
book is highly recommended not only t 
students but to practitioners of medicin 


Southwestern 


A Guipe to ANtipiotTic THERAPY. By Henn) 
Wetcn, Pu.D. Pp. 69. New York: M:dica 
Encyclopedia, Inc., 1959. Price, $3.00. 

Tuts book is a condensation for the ; hys- 
cian’s ready reference of the importart it 
formation concerning each of 31 antil 

This includes general indications, side « 
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dosage forms, and the range of inhibitory con- 
centrations of each antibiotic for the various 
pathogens against which it is effective. The 
outstanding feature of the book is the man- 
ner in which the data are presented: each 
antibiotic receives two pages on which, in 
outline form, the data are given. The names 
of organisms: bacteria, spirochetes, yeasts and 
molds, rickettsia, viruses and protozoa, are 
arranged in two columns, one on each page, 
for every antibiotic with inhibitory concentra- 
tions entered opposite each organism when 
applicable; so that at a glance the indication 
for any antibiotic may be seen. This book 
belongs on the desk of every clinician. 


R.k. 


Mopern is Heart AND 
ease. Edited by Micuarn G. Wour, M.D., 
AND Ronerr Goopnarr, M.D. 2nd_ ed. 
Pp. 1152; 75. ills. Philadelphia: Lea & 
Febiger, 1960. Price, $18.50. 

Rariw advances in the field of nutrition are 
responsible for an extensive revision of this 
text with some deletions and a greater num- 
ber of additions. It is the work of 59 con- 
tributors, all of whom have recognized stature 
in their several segments of interest in this 
important field. The 17 chapters of Part 1 
discuss various aspects of Normal Nutrition. 
rhe next 16 chapters of Part 2 are devoted 
to Nutrition in Disease with special consid- 
eration of the various entities in 
which nutrition plays a major part. The last 
100 pages (5 chapters) are devoted to Nu- 
trition in Periods of Physiological Stress in- 
cluding Pregnancy, Infancy and Adolescence. 
The Aged, Work and Environmental Stress, 
and Principles of 


disease 


Feeding. To 
each chapter there is appended a list of 
important references. There are also discus- 
sions of radio activity in foods and extensive 
tables of food composition. This is an impor- 
tant text that should find a wide appeal. 


R.K. 


Emergen y 


oF INTERNAL MEDICINE. 
SeLcecrep Diseases. By Anruur BLoom- 
rieELD, M.D. Pp. 312. Chicago: University 
it Chicago Press, 1960. Price, $6.00. 
Tue tremendous growth of medical litera- 
ire is responsible for a rapidly increasing 
norance on the part of younger physicians 
' the significant writings upon which present 
nowledge is based. This limits the perspec- 
ve of younger authors so that, as Doctor 
‘oomfield points out, “in current medical 
riting what is referred to as the ‘older lit- 
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erature’ often turns out to be that of the 
previous decade.” In a previous volume the 
author performed a great service for all physi- 
cians, young and not so young, by document- 
ing a series of 30 communicable diseases. It 
was done so well that the reviewer expressed 
the hope that other volumes would follow. 
He, therefore, hails this second publication 
in which are presented similar bibliographic 
analyses of an additional 21 diseases in the 
fields of cardiology, hematology, metabolism, 
endocrinology and allergy. The book should 
receive a hearty welcome and_ its 
should be encouraged to continue. 


author 


R.K. 


HaNpsucn per BERUFSKRANKHEITEN. By Dr. 

MED. HABIL. FRANZ Koetscu. 2nd ed. Pp. 
1134. Jena: Gustav Fischer Verlag, 1959. 
Price, 76. 

Arren an interval of over 20 years this 
text. reappears in second edition. The 
senior author brings to his task an extensive 
experience. He has written four of the five 
sections of the book. The first deals with sta- 
tistical matters; the second, the causes of 
occupational damages; the third, occupational 
pathology as related to the various types of 
occupations. The fifth deals with the insur- 
ance aspects of occupational diseases. The 
fourth section, which comprises almost half 
of the book, deals with the occupational dis- 
eases of the several organ systems. It has 
been written by 8 contributors in addition to 
the senior author. It is of interest that the 
several authors are from both East and West 
Germany. The book offers a very good cov- 
erage of an important and complex field. 
For economic reasons, this edition is in one, 
instead of two volumes, the space devoted 
to references has been cut down and paper 
and binding are of a less expensive type. 
Physicians interested in occupational therapy 
and who read German will find this a valuable 
contribution R.K. 


Manual of Blood Morphology. By Lypia 
Scuuve.. 9th ed. Pp. 53; 18 ills. in color. 
Philadelphia: J. B. Lippincott Co., 1960. 
Price, $4.50. 

Tuts small atlas of blood cell morphology may 


be recommended for the excellence of its color 
plates. C.Z. 


Numerical Properties of Functions of More 
(Ann. 
York Acad. Sci., Vol. 86, Art. 3, 
Edited by 


than One Independent Variable. 
New 


pp. 677-874. Henry C. 
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THaAcuHer, Jr. Pp. 197; illustrated. New City Hospital and Children’s Hospital 

York: New York Academy of Sciences, Schools of Nursing, Boston, Massachusetts, 

1960. Price, $3.00. Pp. 156; 18 ills. New York: Springer Pub- 
Tuts monograph deals with an important area lishing Co., Inc., 1960. Price, $2.75. 


of numerical analysis. Considered in turn are: 


Ine author writes for those seeking a_ basic 
1) Analytical Foundations; 2) Numerical Meth- 


knowledge of the fluid and electrolyte balances 


ods; and 3) Related Problems. C.Z. in the body. To this end, only an elementary 
pre-knowledge is assumed and the introduction 

deals with the concepts of ionization of electro- 

lytes of balance. Chapter Il deals with water 

The Megaloblastic Anemias. By Vicror balance, the distribution and the movements of 
we water from one body compartment to another. 
Hersert, M.D., Research Assistant | on Chapter IIL deals with the concepts of osmo- 
Hematology, Mt. Sinai Hospital, New larity, molarity, electrolyte equivalence, and 
York. Pp. 162; 6 ills. New York and others; Chapter IV, with the body buffers and 
London: Grune & Stratton, Inc.. 1959. pH control; and Chapter V, with various paren- 


teral solutions available to the clinician with 
which to treat disorders involving water and 


Price, $6.00. 


A COMPREHENSIVE review of the megaloblastic electrolyte imbalances. 
anemias is given in this small volume. The Part two: Chapters VI to XIII, uses the facts 
incidence, cellular morphology, etiologic classi- and principles adduced in part one, to describe 
fication, biochemical and clinical aspects, differ- some of the problems in parenteral maintenance 
ential diagnosis and treatment of this group of of the patient: calculation of body losses, treat- 
disorders are given careful consideration. A ment of the acute kidney failure, the diabetic 
bibliography of 612 references is appended. and the infant, and others. The effect of various 
Hematologists and others interested in the drugs including the mineralocorticoids on elec- 
megaloblastic anemias will find this a worth- trolyte balance is brought out. 
while monograph. CZ. Part three: consists of a glossary of terms 


and an excellent list of reference material and 
an adequate index. 
This small book will be of considerable help 


Basic Facts of Body Water and Ions. By to those seeking to integrate their present knowl- 
Stewart M. Br . MS.. Lasell Junio edge of electrolyte and water balance and also 
STEWART Mi. ROOKS, M.5., Last junior to those secking an introduction to the subject 
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